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58379 ¥
A7 1

st71e]l wAE Edeke, UM EAALAA SolF Bolz4l Fholdlo]= A A (VEGF-Specific

=
KD A& w4 oS50,

a) BELH AMZA, AN EJAAFEA FHAe] ZZEE (VEGFR promoter) -9 wE s}

b) 7] a) @AIe] AdE Hristel, AN EALGAA SolF Bro]=4l Jhejvlo]= AAA A vhEAES

AT 2

A&l oA, A7 a dAE TotdAtd AlEd (Bisulfite Sequencing), ZX2H(COBRA; Combined Bisulfite
Restriction Analysis), AAIZF WEs} Fol% FTFa AW (Real-time Methylation Specific PCR) % 3
o] A1 #/d (Pyrosequencing) &2 5= w9 W T o= shute] W& ol &dte] s e SR

st I IMEZAGGAR; Fol4d Elo]2 4] Fholdlo]= A A (VEGF-Specific TKI) X8 wH&-A oS,
A7 3

A1go] YoM, 7] AESY AL dx2Ad AL EFoR st SAUIMEAGLAR o4 Elo]24l Ff
olvlo] = AA A (VEGF-Specific TKI)Q] A& HF&-A o=y

AT 4

Aol gloir, A7) BRI ZAZ ARG FAAe] TR RE (VEGFR promoter)E FLT-1 %= KDR #4
Zle] LR RE ERoz sl dPNIAEALGAA Sold o]zl Fholdlo]= A Al (VEGF-Specific
KDY A8 w34 oS

o
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Aol Qlo1q, A7) AN FHEAD
ZRRE F2o Wdsk(Methylation) o7& =H¢lstr] 913 W MWD 19 °§7]Hoﬂo AU Auper
2ol v (Forvard Priner), AWE 29 @714Q& A e xefolv (Reverse Priner) % AAWS 3
A7INLE AYE ZZHE(probe)E o 8dte] FAsHE g SHOR s ARNIAELLAA SolA Eeo
221 Fholdlo] = AR (VEGF-Specific TKI)S] & W4 oSy,

o 1o [H

T3 6
A2gkel] QoJA, A7) AN THEAAHN-S (Real-time Methylatlon Spec1f1c PCR) " = KDR
EHRE FE9 1jﬂ‘:é]@r(Methylation) JRE g9
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A23tol] glojA, A7) mto]Z A A (Pyrosequencing) W % FLT-1 #%3A TERE RE w3}
(Methylation) SJF-Z& #<Is}7] 913 WL s7]9 dAE 2F3te AYS EHoE st FANIA X
A} Eo] A glo]24l Flolulo] = AR A (VEGF-Specific TKI) Y X & Wb3-A o =Hid

a) FLT-1 frztel] FobditA(Bisulfite) S Aeshs &l

b) 7] Tolgstdeol AHw® FLT-1 F4AE MdwWlz 79 G- ES Ade AW Zgloly
(Forward Primer), A9¥s 8¢9 7144 X]L]—E AursF Ealo]u] (Reverse Primer)E o] &3}e] 3ta 412

Kol
==
RS (PCR) WM OE FEAPORM FHRAANUS AR At WA

o) 47 TFELAMNS AAES AIAT 99 471D S AU A A4 Zeko] ¥ (Sequencing Primer)E ©]
Kol

&3l who] 2 AW (Pyrosequencing) <
AT 8

A2l helA, 7 ﬂ%oli*]ﬂﬁ(l?yrosequencing) WY S KRz Z2RE FEo] wdst
(Methylation) o5 &<lst7] 9% WYL spr]e] @AE Eedshs AYS SR sk dANIAEEE<]
2} B0l glo]Zal Fholulo]= oA A (VEGF-Specific TKI)A A8 WA oS,

a) KDR fraAfel] Fols ik (Bisulfite) & A she @A

[K

b) A7) Folsakade]l A KR FAAE MEHE 109 97149 S AYE Awsk Zato|w(Forward
Primer), MEHI 119 974 ¥ES XY= I3k Zzloln (Reverse Primer)E ©] €3} nested = a2 A4
il A

S o2 FEAPNOZH FIALAMgIE ANES A= G

¢) A7) nested FFEAAMNIS YAES AGHS 129 I7IAES (U= AWEE oo™ (forward
Primer), AE9W3s 139 47|4EE AU 9Wdd ZtolH(Reverse Primer)E ©]-83}9] inside @A
S o2 FEAPN O Z X FFALAgTNE ANES A= G

=

d) 271 %%Lfi_/t?ifﬂ‘&% ’%‘/‘L%% AMEM S 149 F7IM LS AU 2@ Z ko]l (Sequencing Primer)E ©
KR
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AT 9

AWM EAR AN =84 A TRRE FRo vds(Methylation) 52 FeletE Febs X
el NI A ZAA G Eo]2] Elo]ZAl Flolulo]= A A (VEGF-Specific TKI) X8 ®FEA =&
INE
A3 10

A9l AolA, 7] RN EGGJAAFEA K] Z2ZRE(VEGFR promoter)i= FLT-1 =
KDR FH7te] TR EQ RS 50w sk dHUWIAEZ A} Sol4 sre|mal Jhovle]= o} A A (VEGF-
Specific TKI) A& ¥-§A o5& 7|E.

AT 11
A9gtel QoA 7] WEd(Methylation) oJFE FQlelhs Fuhe Zgloly Tz HE X3l AL
Ao 7 &= AWy AEAANA} Eo]F Elo] 24l Floldlo] = A A (VEGF-Specific TKI) X8 ¥H&A o=

ATE 12
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Aogtel oA, 7] APNAALYFAA Sold o] =l Fholuo]= A4 (VEGF-Specific TKI)
A7 WkEA oF8 7|ExE FLT-1 #4x TERE 2329 wWesdl(Methylation) o3RS AAID SFairdut
< WHoeR 8y A%, AEHSE 19 AVIMES AYe AW =ao]l(Forward Primer), A E¥M3E 29
ANAES AYE 9 Zeko]H(Reverse Primer) E AN EWE 39 A7|AES AYe ZZH(probe) & XF
3 S = AWM EAG AR Eolx Elo]2Al Fholdlo]= A A (VEGF-Specific TKI) =

)
il

A9l QoA , A7 BAWIAEGGR/AA 5014 Elo]=Al Fheld|o]= A A (VEGF-Specific TKI)

A5 H3A A58 7|Ev KR FHA Z2RE Fito] wEst(Methylation) oI55 AAIZF FHELAHRS

o R Zsly] gk, AEWE 49 A7AEE AYe= G4UE ZgolH (Forward Primer), A EWE 59 ¢

8-S AYes 9ek ii‘r 1™ (Reverse Primer) ¥ MEW3 62 A7|9S XY= Z2H(probe)S X33}
s A

P I A 24N 5ol Blol2al Fhollo]= A Al (VEGF-Specific TKI)9] A&

A9Fel AolA, 7] IHWIAEGGJAA FolA o] &4l Jhojule]= oA A (VEGF-Specific TKI)
A8 WA A58 J|Ex FLT-1 A ZzxE 3R wddl(Methylation) 55 do]ZA|EA
(Pyrosequencing) W¥loz 32ty 938k, IdHE 79 A7IMES AYs AW Zgho|w (Forward Primer),
MEHE 89 AVIMLES AUe I9wak Zololw(Reverse Primer) ¥ MEHIE 99 A7|HLE AYe AEA
kol (Sequencing Primer)& XF38HE 2& 5Q & st IAEAZAA Kol4 Eo]&2l Foly|e]
= A A (VEGF-Specific TKI) ] X & W54 o5& 7|E.

A3 15
A9l AdolA, A7) HBUIAEAGNA Eo]F go]24 Frolvlo]= A Al (VEGF-Specific TKI)
Nz weAd g=8 JEE KR Fdx ZaRE REo  dd9il(Methylation) oFE slo]EA]AA

(Pyrosequencing) ez #elstr] 93k, AMIdHIE 109 9714 <EE AU+E nested TFaLAHNS & A

H 7
gk Zglol (Forward Primer), AE¥M3E 119 7| LS AU+ nested TFEALAYT-S & IWaf Zeloly
(Reverse Primer), AEWHZ 129 G714 4E9E AYE inside =Fac2dAueg Awe Zololw(Forward
Primer), A9¥3 139 94714 9& AYE inside TFELAHNS % kel xo}o|w|(Reverse Primer)

AEAT 149 G71MES AU AlFA Z ko] (Sequencing Primer
A2 ZJAAE Bol A Eho]241 Fholvlo]= A Al (VEGF-Specific TKI

g Al A
g o] YA €9

2 dyge ofshalad XA (Bisulfite Sequencing), ZE.Z(COBRA; Combined Bisulfite Restriction

o
Analysis), AAIZF Wg3 Eolzx FdFgi ‘I‘JHHP—O‘(Rea -time Methylation Specific PCR) % u}o]2A|@A
o

(Pyrosequencing) &2 /%= o WH T o= shte] WS o] &sto], B=dHE HEolA dahdaAxsy
FAAGEA Aol ZREE (VEGFR promoter) -9 W€ st(Methylation) %5 &Hlatar, ofe|g <14
_]

g Brkste] ARNIAELFAR oA ehol2Al Foldlo]= ofAlAle] Mg WHL ASUY % 5§
7=l g Zolth.

Hl 4 7] &
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AFAA = 'CpG' 2k olF F7IALel E‘rakii EABkAL Qlar o]F oF 70%el ol== (pGe] AlE
e

2 @7)el wE)(-CH3) 7t AFrEo} glel, o2 DNA WP (DNA methylation)2hi £t} ol 3 DNA ]
9ot Age AA9) 4 WY SA B8 Bus, ol HAANEY F4 B Fe@ 4B s
= Aoz ma gk, @ 24F FA49 5 gw 2AReo] (et AHE HEF o] EAsE o2

=
® st a%sel 94 eeh. ey FSol webA A
A5l ke Bol Azviele] Fxol WsE o

=, CoGAdlA AEA A7]Ee] vdEs) de= o] F91o wEUlE 3|28 opnwil =

g3lel d#Eol ‘mRvlele] d& %’ (Opened chromatin)E A, o213k FxoA ZERE <o
AARIALS] A RS Ajbe S8 o R gk mRNAS Fdo] etk ey CpGAelA AEAS] wEs)
= FHY FEUE S|2E ol A7l o] GolAdst H wEst 5o ALAH] shehA Wy Ayt
o] A= ‘A=Zulglo] &3 2’ (Closed chromatin)E A3t oju] HARIAES] L2 RE FHolo] A3
Walgto = A wdo] AAHETE, wEkA fdxke] wdS DNA HEs 9 dAE ¥WEY 53 22 e
kgl ofs) zdeEva & 4 g, oleh o] DNA @7IMEe] W Qlo] Ammtde] FxA WE, =
‘ARvtd YERPER o J%S Fo] FHAx #BHo|l FAH= A @ AFECE ‘TR
(Epigenetics)o]gtar 3t}

- DNA WEsle] HRE Fgale] ok HAAY, ddA a3 oF 5 o dadgr JyE
ALt 53] At A —roﬂé} kAl Am 7] oSS Fgsstao] dutH o QAo HA4 FAES
AL AAZQ WA % v go] Wo] =& 317k AR HA 2 Bedo]l FTrteta vk, ddA =
Oﬂ* = @T&Lﬁﬂ/‘ﬂ_\jﬁé%ou} Eolxd golZal  Floldlo]x  AAA(VEGF-Specific TKD)E dBAA

A9 I AE AFAAE ERFENNE @A) 5570 VEGF(VEGF-A, B, C, D, PLGF)7} ZelA 9t
o 3 WIFAAE AR AdE ATAGHZE NF A& ZFesta o a3 A8AE AT
st Aoz oAAXI drh. oy d@ UIAHAE AAAxeE d¥ UIAEZ AR 583 (VEGF
Receptor)E E3ato] AT AE 2 FAd 23 9885 A Fuh. o33 AUAAEALZINANE FHo=
b A AN MGG AA EolA Efo]RAl Froluo]= AAA T vhde EAte] Xz glolA &
& YERla Slvk. o]n] FDA FRldAE hmstal dfHal s ARARE ReIFRddz 1 EFgi el Al
TH(Bevacizumab; A|WNE]=), huv]F%(Ranibizumab; A|WEl=), ZFEAH(Small mol ) B9 H 7Y

|

= ecule
H(Pegaptanib; 3}e]xb)7F Ak, ESE, IGAIFHAAA Aol gl ditd XEadE YERNA Rete] W3t

S A don, IR £ Aokw wol = Aelrt,

} RALS fuskn FAH Wel A
asn], o Pyl AL AR Sol
# gle] 22l Fholdlo]= A Aol QM E wizbzbAlo|tt, M a7|ER A w5 S A|2007-0254295%. % EGFR
Copy number, EGFR expression, Erk(MAPK) activation, Akt activation, TGF-a expression, HER2 copy
number, PTEN expression ¢ A|FE &&3lo] go]ZA Flojdo]= AAA XNBFEAI} oS0 H5TS A
Ao o] oAe7bA eI ARE HFHoE FAsMoF ste MARF] il AR dSHe

o
EG WE2A o} AAle] a5 o] gt

gige] g

34 slaxlst= A
e Sxtel] whep AE A AR AEGFAAL FolF Bro] R4l Fholdlo]= A A (VEGF-Specific TKI)
T F ARS FANIAEGEAA 5olA Ele]ZA Fheldlo]= AAA X5 WA <S5y
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2 JNEE ATeE AS HAoR v 2 Uy o
promoter) %2 &3} (Methylation) %= &<l % 5
ojdlo]z= AAA A& WA dSHHE ]8T A5, ©@r]Ite aHA RN P e Eos
241 Fholvle]= A A (VEGF-Specific H £ s =

o wE o] AAH, A 2 FAH 1F AE VI & 9

A SHETH
A AW EGERJAATEA FAAke] ZZEE (VEGFR promoter) e l 3} of §-¢}
4144-4/‘1]4‘““’ 7t BolA ElolmAl Jlelu] ]—Z— AAA AFE WA ABBAS OE‘?L?E} A, 39 A xE
AN A FHAe] ZZRE(VEGFR promoter) F-iol wWEslr} wo] o]Fojx] gl —Or?:l—’FE = Rdatibo]
A 2GR Eol A glo]24l Foldlo] = XAl A5 FrE(sensitivity) & FHaEH, @%Wlﬂ/‘ﬂﬁi‘é%‘ﬂz}—’?
S fFzke] Z2EE(VEGFR promoter) o wlEsi7t A o]Fo4 e A9-drs oA Egdd
2} Eol elo]ZAl Flolvlo]= AAA XFE FE(sensitivity)E F7FtE ARAS 2AT 5= ). o]
Adte] 7)zxsto] & I AES GANIAELGAAFEA FdAke] ZZEE(VEGFR promoter) F-i¢] €3}
(Methylation) -2 H7leo] 7]%3 BT AEAZZLQAA Eo]F glo]ZAl Floldlo]= A A (VEGF-Specific
TKD) 9] A& 94 oSWH 9 7|EE /dstA St o8 & @] Y& g FAHeR Ay,

H owge g) Aﬁ“zﬂ% A

L.

Zo A, dRNAAEAGZAAFEA F-ARe] 2 RE(VEGFR promoter) Y-
o] Wldsk(Methylation) %5 sk @A, 9 b) A7) a) @A AE Hriste], NI AEAALA
2} Eo]d ElolmAal Fholulo]= A4 & HF dAE ek, dAUNIAEAEEAA Fol A
Elo] 241 Flold|o]= A A (VEGF-Specific TKI) Y X & W34 o Zuylo] th3at RAolt}.

5 oo
oX
o
2
e
ol
o
e
N

d

Bogbdoe] ol A7) a dAle Foldd AP (Bisulfite Sequencing) W, FHEH(COBRA;
Combined Bisulfite Restriction Analysis) W, Td&ARE-S(Real-time Methylation Specific PCR)
W % o] =AY (Pyrosequencing) WS ol&ste] el = glom, wighsiAE Blg B ARbe A3E
F AdE AANZE vEs} Solz Fa A 9S-(Real-time Methylation Specific PCR) W % ulo] ZA| @A
(Pyrosequencing) HWHHS o]&3t 4 9, UL nlFAFAE HE, Az7te AL 22 =2 1
(Sensitivity)E 7Idl&d & & o] Z A A (Pyrosequencing) WHE &8st ¢34 4 9l

A7) Fotdakad AW (Bisulfite Sequencing) W DNAY Fol3hatd (Bisulfite)S A2 of, u]
g3l gFe A|E4I(cytocine) 7] ﬂu(thymme)i XJJ-E] , ME3ty A EA (cytocine) 7= W3EHE
A ke Aol 7]xste] DNA WEd AR5 #EsteE daxFd H”d olty. Eyy, AV Folsakd AlEA
(Bisulfite Sequencing) ¥H-& wE3l®l DNAS} WE3lE®] &4 DNAS APOlEZ
g3t 4es Agstd wET 5 de Aol dou, v dEH ZAe] Erkg 3
A Aol #] ofysim | Alzto]l e Aele wile] 9l

T FEAAE wyow v
[e)

2 HgARl SHdA A4

7] =2 2(COBRA; Combined Bisulfite Restriction Analysis) WH-& Qg
(Bisulfite Sequencing) ¥Hol| A& (Restriction Enzyme)E *El3le], A Alo]ES] wE3} o7
e WMo R WEsty AolEE golstdl 1T 4 e FHel o b A
CoG AFOIE F g Erbel wWds) FejE g1E 4 e A7 o,
7195 HGS AHF stER AlTto] Wo] A8 EE TRl 9l

2
o
B>
2
=
I-HZ
olo
2L
%
foi
b

o [

3} -time Methylation Specific PCR) W& ZFo}3hrtad-S A2 DNA
Auts 71718 o] &3ste], (pG Adol 9;1—‘2 54 fHxe] ZERE =

2kl = = Z2H g3l mEs HJHE SH3e WHoRA
ZFole vEst ARE EHA IS 5 3, @At 2AE Q"L% T A= Aol o, FFHaALAH
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z2u7l dggste] whesly] YalAE BE (pG Ao EVF wEslE ool do] wZFE(Sensitivity) 7}

}7] spo] 2 Al A/ (Pyrosequencing) *H-E ol ibd S Ad DNA &S SFaLANS 7I7E
ol gste] FEstaL, Fo|ZAAA 7I71E o835t CpG WMEs) FFE &5t} g Ao Eof Hh3shs Ald
A ZElolHE o]gste WEst HEHE SAHSE WHoZ WAt U vWEs oqdFE &4 g9 4 Qe
o] Qrt.

A7) Epo]l 24l Fholdlo] = A A (VEGF-Specific TKI)+= Ex=F=2Y A (Monoclonal Antibody) AlY
I Z2EAH(Small Molecule) AI9E A FEEY. £ IS 2329 34| (Monoclonal Antibody) A€}
ZeF 2 (Small Molecule) AlAe]l Elo] &4l Frojujo]= A A| (VEGF-Specific TKI) 5ol oA A go] 715
SIR=

2 odbgol glojA, Y] AESHY MELS vk st Al GRS ovshy, A sl BE FTF

O &S 2~
o dxAE THL F 9k,

2 e lojA, A7l ANIMEALGARTFEA F-HA o] L2 EE (VEGFR promoter ) FLT-1(Fms-
related tyrosine Kinase 1, Vascular Epithelial Growth Factor Receptor 1) %= KDR(Vascular Epithelial
Growth Factor Receptor 2, Flk-1) §dAte] LR REE EL3}Fslr},

2 gol glojA], A wEs)t Sold F3a 4 L%(Real time Methylation Specific PCR) %
W S FLT-1 32 Z25E §29 wEdsk(Methylation) JF-& &Rlst7] 9 Wi AdHs 19 H7IAE
S AYe AWE Zddo|w(Forward Primer), AIHZT 29 A7HDE Ay gutd Zololnj(Reverse
Primer) % AMEW3E 39 A7 ES AY= ZZH(probe)E |83t =3 4 Qlv}. T2H o 79 5 Ut
I 3rdvke] FFEAS FAst] AMESHA " (F 1)

m°*'

ol ¥ wHAEol theel Agel st MAY setoln

d z ZREEHA oS ol&d B, FLT-1 f3A
22 RE Fio] Wds(Methylation) o3& ¥& WUFERA

folr g,
4 %
2
o
fr
o
0,
i)
¥
0,
i)

<¥ 1. FLT-1 fdz 225 F72o wdst of 8 g13t7] 93k AAIZF Wds) 5oy
g A~ A ur-2(Real-time Methylation Specific PCR) & Xzlolm = ZTZH>

AeaF o]l (M EHE]) 5'-GGTTCGCGTCGTTAGTATTTTTTTAC-3'
Araf zeto]l (M EHE2) 5'=CGGTTTTCGTTTTTITTCGTAGTC-3"
T2HAMEHATI) 5'-CGCGTTCGGTTTCGGGTTATTCG-3"

E ool gloja, AXZF F3F LA -2 (Real-time Methylation Specific PCR) " % KDR Xz Z2%
Bl 2o mesl(Methylation) %2 3Helsly] st WHLE NAHE 49 A7|HDS A= Gudk Zafo|n
(Forward Primer), 9% 59 47| ES AYz 9ek Zelo|w (Reverse Primer) 2 AIHT 62 A7]A]
e AYE ZRH(probe)E ol83te] FHT 5 vk, ZTRB O A 5wy 3'utel] FFELS FH 6ol
AH&SHA k. (& 2)

ol & dwAEe] vre] Ayl wAstel AAR Zetolv] Bl m2H M o]F o] &% A5, KR FHA =

_7_
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25E FEo wdsl(Methylation) 9JFS %

rlo
=
o
1
fru
>
fol
K
)
(o
fru
Ao
r o
i)
4

%0,
ui

<% 2. KR F4x Z2REH FiE9 vEs oFs 237 s AAZ vEs) Eold Fjatdnts
(Real-time Methylation Specific PCR) & =

A o]l (M EHE4) 5' -“TTTGOGTCGGGTATTATTTGC-3"
Araf reto]lH (M EHE5) 5'—CGGTATTCGTAGACGTTTTTGTAGTC-3"
TZ2HAMEHNT6) 5'-CGTCGTAGAAAGTTCGTTTG-3"

B odhgof lojA | Ay mlo] Z AW (Pyrosequencing) B 5 FLT-1 #4xF T2 RE o wds3}
(Methylation) o]#Z 2elslr] 913 WP a) FLT-1 FAAF Fola3akd (Bisulfite)S st &4 b)
&7] Forgatele] AwlE FLI-1 fdAE A9¥s 79 A7IMES AYs= AW Zeto]w(Forward Primer),

dHT 89 AVIMLES AU 9t Zglolw(Reverse Primer)S ©]&3le] TR 4LAHWS(P(R) WHo=
SEANFCZN TFHALAHIS HAES de G o) AV TFELIATS AAES DT 99 7]
[e=]

S AY+= Al 2ol (Sequencing Primer)E o]-&3lo]  vlo] ZA|E A (Pyrosequencing) S =33l T

<H 3. FLT-1 §04 ZeRY 2R vgs) o2 sls)] 918 so]ZAAY e Zetoln>

ol (MEHET7) 5 ' —ATGGGTAGGAGGAGGGGTAA-3"
ol (M EHB8) #(B)5' ~TCCCCACCTACCCTCTTCTT-3!
ol (MEHF9) 5' —GGAGTAAAGATTTTGAATT-3'

> 12 o
Y oL Jo
oZ‘, 01?1“I OQL‘

*(B)= Hholod A3 fAE o

Boubgo] glojA, A7) o] A1 (Pyrosequencing) ¥ % KDR Az TEwE FEo wes}
(Methylation) oJF-& &2lst7] 913 WS a) KDR Aol Fols b (Bisulfite) S A= ©HAl; b) A7)
ForgAkde] AElE KR FHAE AEvE 109 9714ES AYe AW Zetolw (Forward Primer), AE#
& 119 A7IME S AYs 908 Zelolw(Reverse Primer)E ©]-€3}4] nested THEAA S “o“ﬂ“)i =
ZAPoZN FHELAANE AAES D= DA o) 7] nested THELANTS AAES AEHE 129
A7NAEE AYE AWE Zgdo]w(forward Primer), AEWE 139 QVIAES AYE 9GWE ool
(Reverse Primer)E ©]€3}9] inside THEAANS WHoz FZAZoZHN FTFELAYTS YAHES A

E WA ) A FEELAAE AAES HIAHE 149 G7INES AYE A @A Zako]m (Sequencing
Primer)& o] &3lo] o] ZA| A (Pyrosequencing) S G383t GAIE 239Th (£ 4)

<E 4. KR §4 TRRE R vEst o E 8] A Hol2ANYE Tefolvl>
[e=]
=<

KDR(nested) Ztolw | AWsF(M IS 10) 5'-  AGTTTTTATTITTGTATTGAGITT -3'
Argk(Mds 11) #(B)5'— AAAATATCCAAACTACCAAAC -3
KDR(inside) 2Ztolw | AWM IS 12) 5'- AGAGGTTAGTGTGTGGTAGTTG —3'
A (I E 13) 5'- AATATCCAAACTACCAAACCA -3'
A4 Zaoln 5'= TTGTTTGAGTAGGGTATTAT -3'
(M€ 3 14)

“(B)= ol o® A 1A% elnw,

Bogge =3 APATARAR FEA FA ZRwE $2e] WdsOlethylation) o % o

=
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[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

ZIHSd 10-2011-0078671

s FEe EFeE ABUTAEYGAL FolH o] 2 Fholvlo]= o AIA| (VEGF-Specific TKI) A&
4 5§ 7= Be Aol

2 o] oA, 7] BN MEGGAAFEA FAAe] T2 2E (VEGFR promoter ) FLT-1(Fms-
related tyrosine Kinase 1, Vascular Epithelial Growth Factor Receptor 1) %= KDR(Vascular Epithelial
Growth Factor Receptor 2, Flk-1) §dAte] LR REE L3I},

3, 2 el lolAM, vl dad
(Methylation) o5& #lsh=

<, FLT-1 fd# 225 E FiEo Wds)(Methylation) oJ5F-& AHAIF 3
x=3 = AWrsk Zglo|w (Forward Primer), A

Ys 9k zgko]#(Reverse Primer) ¥ A4WE 39 f74EES AYE Z=2
(probe) & ZF3te= AT A LG ERAA ol Elo]2 4l Floldlo]= A A (VEGF-Specific TKI) A= H-§

ox [T @ fob

2 e mgh, KR FrdA Z2RE 229 wesk(Methylation) 375 HAAT FFELAANE B
2 Z37] %, AEHE 49 AVINEE AYe B Zetolu(Forward Primer), A 93 59 $7]
S AYs 99 Zto] W (Reverse Primer) 2 A EWE 69 A7]1-49E AYE L2 H (probe)E E8H3I=
W A EAGAA S0l elo]ZAl Fhojulo]= A A (VEGF-Specific TKI)Q] X & §kgA «F%E 7]Ed o

r
e
oL
o
t
ot

. FLT-1 #fdx =Z2rg FEe vdst(Methylation) o5& o]z A A
° | 9%, AERs 79 Q71 ES AYE ANd 2o (Forward Primer),

S AYEs 9wk Zgto]w (Reverse Primer) ¥ AEHME 99 G7IMES AUs AlEA
Zzlolw(Sequencing Primer)E ¥ ¢ste IWIAMEAGAR Eoly Elo]z4l Floldlo]l= A A Al (VEGF-
Specific TKD) 9 X5 RE&A o5& 7|E digh Ao},

o2 Eg, KR #dAk ZERE GRS wYst(Methylation) oF-E o] ZAITA
(Pyrosequencing) o ® 2Rlal7] e, AEIHE 109 H7IHEE AYE nested THEAAHANE & A
gk Zglo] ™ (Forward Primer), AEWHE 119 97| ¥9S AU+E nested TFELAHNE & ek Loy
(Reverse Primer), Ag9¥Ws 129 9714H49S AYE inside TFE2d49-38& A3 Zglo|v(Forward
Primer), A¥¥ % 139 F7IMLES AYE inside TEELAYS & I3k Zelo]w(Reverse Primer) 2
AMEMS 149 F7IMLDE AY e Al Z ool (Sequencing Primer)E E3ets ¥yl EA 12 Sol 4]
Efo] 24l Fhojulo] = A A (VEGF-Specific TKI)9] A& wHgA o5§ 71Ed| gt Zlojt}.

S

2 ay E AN M EAAJNASFEA -2 ZZ 2 E](VEGFR promoter) 2] wE€3}(Methylation) <]
F5 g 9 Huld ot FANIMEAGGAR Eold Efo]2Al Fhojulo]= JAA A5 RESA dSUHES

)
o
Hek 4 9lo], TR Aner A8 wE dxe] AAF, A

pud



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

ZIHSd 10-2011-0078671

olet B el AAE Bate] urk FA) PRk, e} o) AAdE B wge dAgor 4ys
7] 9 Aom B owgel Welvh olE AAldel @gEE Ae ohth

1. GAEFAA BARIAZYFAATLA FH2 Z=wElo] fEs) Ax @3

opeFet AEF(F 32F)oA Flt-1, KR FHA Z25E 29 wEsiyt of9A vt ex] dolin
2 the7 o Azt A ZEE(C0BRA; Combined Bisulfite Restriction Analysis) 23S 359},

<% 5. B Z(COBRA; Combined Bisulfite Restriction Analysis) Egfo]m AJFA~ 2 ZH>

AR Primer Sequence Anneal (PCR Product |Restriction |RFLP(bp)
Temp. |length(bp) |Enzyme
(©)

FLT-1 |Forward |5'-GGAGTAAAGATTTTGAATTTGT-3’
Reverse |5'-TCTTCTTCCTCCCAAACTC-3' 56 148 fhal 80/60
KDR  |Forward |5'-AGTTTTTATTTTGTATTGAGTTT-3'

56 128 Hhal 93/35

Reverse |5'-AAAATATCCAAACTACCAAAC-3'

<3 6. FH}(COBRA; Combined Bisulfite Restriction Analysis) FgaA At

olo
B
o
Y

HE SHasr Aqurs P9 50
1 x =¢asLAd-S buffer
0.2mM dNTP mix
Taq T&EA 2 unit
Aukek dl Aguksk Igtoln] Igm

Sopstatio]l Aef¥l DNA M 2u

A71eF 2 230M Ade A AAE syl & 7ol V1A & 7oA SlE 5 gl whel o] d
Wl Al 223 A8 A1 FLT-12 KDR fr Ak T2 ry A tdad vdst A3S vehigiv,

<% 7. ZB.Z(COBRA; Combined Bisulfite Restriction Analysis) ¥4 Z43p>

AT A EY FLT-1 KDR
HCT116 colon 67 86
SNU-C5 colon 60 76
KM12C colon 36 73
SNU-C4 colon 0 92
SW480 colon 0 92
HT29 colon 38 72
HM7 colon 0 60
SNU-C1 colon 61 36
SNU-638 Stomach 85 81
MEN28 Stomach 41 32
SNU-1 Stomach 99 93
MKN45 Stomach 0 81
IMR60 Lung(normal 0 0

fibroblast)

H1299 Lung 0 23
A549 Lung 0 0

_10_



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

ZIHSd 10-2011-0078671

H322 Lung 41 38
EKVK Lung 0 0
H460 Lung 0 0
H1973 Lung 0 0
H157 Melanocyte(normal) 0 10
Primary tissuex Melanocyte 0 0
SK-MEL-5 Melanocyte 0 2
TXM13 Melanocyte 84 0
G361 Melanocyte 0 0
SK-MEL-24 Melanocyte 0 15
SK-MEL-28 Melanocyte 5 17
TXM1 Melanocyte 0 0
Primary tissues Breast (normal) 0 0
MCE7 Breast 37 0
MDA-MB231 Breast 46 0
T47D Breast 0
Primary tissue* Thyroid(normal) 0 0
NPA Thyroid 10 0
FRO Thyroid 0 0
TPC1 Thyroid 37 0
ARO Thyroid 32 79

Zy T2 A7)elA #5593 normal primary tissue

2. ARNIHATAYNR 84 fAAY T2ay Wust 9 ol SuA wde] dvy B4

theFst GAET A F7FE ] = FLT-13 KDR F3zke] Z=2RE WEsiyt AR ol fdxe dda) <
Aol J=A] gt GAXEFTE o] gste] AT,
AN FFELANTE 7171 (Step-one;Applied BiosystemsAt AF)E o] &3te] 3t7] & 83 &2 HAAIZF F3
G2AHYHS mixture ZFEZ Ao F S Ao R BAS 2359},
<# 8. AN THAALAYNS mixture B THAPO|FE 27>
(a) 20 x Probes
a) FLT-1: Hs01052936_ml
b) KDR : Hs00176676_ml
¢) GAPDH: Hs99999905_m1
(b) Reaction Mixture
TagMan; Universal Master Mix (Cat. No.; 4369016, Applied BiosystemsA})10 0
20 x primer probe mix 1 sl
Distilled Water 7 uf
cDNA 2 b
(c) Amplification cycle
95C 30 cycle / 60C 30 cycle / 72C 30 cycle
719k e AExAs A AES g3 A9E = 19 YERSIY. ol & 1 AWM EAGLANR F-8-A)
Ql FLT-1 ¥ KDR fF3#te] 2wy weslrt Z7kghe] opel ol& F3zke] wdo] #Aashe A7 7k
S #le = . wEbd AN EZ LA FEA AR Z2RE W S ol A %
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

ZIHSd 10-2011-0078671

ol d&F= 7l

i)

° PN
S & 5 AU

3. BRI AMZAANA FEA ] vidsiel AWM ENG AR H Il A Z ARG A-PISK-
Akt AladEe] A 24

GRS AEYFAA 4 Z2RE ESE ol FAAe BHAE GG v)AThA, DA EY
A - ARUSAERINA FEA APl 2 A S Qe Roleks A Flstug AvyuA
[e]

EAAJA A A 2EE dds)t JerE A e GAHET Q%Lﬂﬂ‘ﬂi*é AAAE A
T FIs W]i JAAA F&A FHAY WEs A wEba] Axd 23 dEX
messenger )2l Akt 9} Erke] 2143} W3S dnl A8t}

o2 93] FLT-17} KDR +dx Z2RE we3dl HE7F 0%2 T47D GAIEF9 FLT-13F KDR 4 A4S Z2RE
w g3zt Jrert 80%c] Akl SNU-1 A EFE MZ=2 6} 3, A7 AZE 1 x 10 cells® Qi 2447+ wjok
],

o A%
gt T2 Serum free WIAIZ w}o] TRA] 24A17F vl Fdt § 100mg/ml FBNI A EGAAAE H7FsEA T

I % Akt, pAktE  10% SDS-PAGE gelol ©]3d, PVDF membranee] ©o]=A|71 ©}&, 5% skim mile®
B2789 o, 3A = anti-Akt, anti-pAkt rabbit antibody(cell signaling)< ©]&3}9iaL, KDR, pKDRS 6%
SDS-PAGE geloll #4d, PVDF membranec] ©]&A]Zl t}a, 5% skim mile® EZT3F o, f‘f}xﬂf ant i-Akt ,
anti-pAkt rabbit antibody(cell signaling)Z ©]-&3}9 26 EFYS HAAES Y.

ol9} Ze AFANE & 2(NUD) F %= 3(T47D)o et ARRlE B3l Eled 5 &= wkel o] SNU1
TA7D AEF B5 total Akt$} Erk7F #+2E et I3l A 24404} # A (FLT-1, KDR) f-7=}pe] Z =2 K]
wE 3l F715F SNUL Al 2SS A E4EA02 A8 o AKt9 Erkd] 43t Z717F fldoh. ey
oAz dAA 22 RE WEsrt §le 147D AEF= GANAMEGGAAL] A=l wel Akt ¢} Erke]
AAks7F TbehE Blol wEE AL o] Av: HANIAMEALGR/AA FE8A Frizte] T2 RE wEsrt gol
Hol Ade MEFTE WEsb Ho A e AETol vste 392G GJAA-E B A A 2 FAAL 5
%iﬂ—PISK—Akt Alady 2 AU H 2GR NI A £ FRAAF =8 A-Raf-Mek Al1E" o] TS

4 5 98 nolFth AnHon AWNAMZAIAA FEA FAAe] TEuE Wt b desA
£y ALY ATEe FFE 01d 58S FAT + AN,

4. FFNAATAARZAA LA Z2RE dWdst e 2 FFANAAZIZRZRIA ol Ero]24] Flolyo]=
AR X EESA BN

A7l 21 el o], v Mg ZREE wEste] el wet 3 LWMHPHXPOJX} R
WM 2GRN 8 A-PISK-Akt A1E o] Fake wol, AWM EZLAA &4 TRy wEs}
defell wel oAl Bl A G 2R Aad"S ﬂﬁ} §% EMIE*J%}OJXP
5014 Brol =l Jhollo]= oAlAle] aapr} wiskeh=A] shelstaat vt 7

¢

J
l‘ o
F}L
ol
2
é
i
_1>~
ﬂl (3
},
09:
o
2
32
K

T FH AgT] FLT-1, KDR fFAAe] 222 E vEds Jw=rt 0% T47D dAES 2 FLT-1, KDR -2 #F<]

sawE Wgst Aesb 80404l SNUL QHEFES AT Yuatgda, of7le] BT AEY AR So|F
Elo] 2 Al Flolvo]= A A F el PTK/ZK(:=HIE]| =AD) S %Mo}"ﬂ‘t} TAAC AYEAL 96 well plate
of AEZ 5 x 10 cellS 9 247470 Bl 5 PIK/ZKS HEEE7b 10m EE 20m7t H=2 719
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

ZIHSd 10-2011-0078671

AFg3E oFAEFS T47D 2 SNULAE wlY 1um H%9 5-aza-2'-deoxycytidine(DAC)S A &3tRa, 49 Fot
PIR/ZKE AR50 AESAE SN, AL 59 PIVKS H71a 483t S8 72403 5 YT o
S CCK-8 solution(Dojindo Laboratories)S 10uS Z7}slar 2A17F v oksh t}8 540nmoll Al S48},

£ F4(T47D) H Z=5(SNUD)ol JeERIATE. E4 3 E=5004 g1 = 9}
| 542 e dgst A5t 0% 147D ME7F Wes Hx7
o

}_
QA Fold Bhol2Al Ftolulo]= ofAlA| F shtel PIK/ZK oFel

=
o
m
it
oo
o,
S
i
>~
>
1123
olr
)
°
iny
4
£ =X

oleidt AL FWMNIAAEAGAA FEA KA Z2EE wEsrl 80%%] SNU1el DNA #”shs A7)
E42Ql 5-aza-2'-deoxycytidine(DAC)E A&t A5 PIK/ZK F=ol digh vkgAdo]l 10im Aol SlolA 7.5
—> 15.3%, 20mm Aol hejAM 21.8 —> 23.7%= 77t SUbStlM I wEE o], Dl AEGAA FEA

FA4 ZERY dUs PR eSS ARNIAZY I Sold Eol Al ool = A Az u-
ol Fobd e thal T AT & 9.

£ Fojol, ATNAMNTAFAA FEA FAA TRRE AL e I
o4 o] =Al Fholulol= oAlAl AmwreA dFol e AT 5 Alth,

7NN BT B AEY G Fol 4 ehol 2l selulol = oA Az A5 AL A
WAL GAA 87 FAA4e) TR WYs ot avHon 249 4 qojop Ak ¥ wwAEe
TR TR BANY WS BEF] ATE FASYR, o Fah AA € Sold FHaLAN
8 71E 2 stolzAAYE VES Auata old aukE Felsieint

74 DNA wEsE SA317] 18 WHo R = Folsikd AlFAJ(Bisulfite Sequencing), FHEH(COBRA;
Combined Bisulfite Restriction Analysis) &©°] %o] AF&Xz dul. a3, o]} 2 =
PAGE gel& ©o]83t & S dofsly] well Algte] Bo] A8, qHEAdo|u) AHEAo] Hox

A SFHEL AARES(Real-time PCR) WS FFALANNS 23S AFHor 54T & e TR
ARk Wer defA o, & THEAES olHd At AL ARt s ZREYH Wdsl o
e ddsr] 9% viger &85l H ARSHIEZE Folvar Sl dol2AEA

ol

ojgtell A& B wHatEo] sl Zetoln, ZRHE o]&ste] Fgt AU F FH ZERYH dds 4%
HAAZ wEds Eolx Fetagsdwk-e(Real-time Methylation Specific PCR) % do]2AAA
(Pyrosequencing))< o]&gt SAHAIAE Fol3Aitd Al (Bisulfite Sequencing), FH2H(COBRA; Combined
Bisulfite Restriction Analysis) & 7|0 FX|H 7|Hol ot A Ay} vlusle], fFaAds 7= 3
o}.

(1) /\1‘8115]-%
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]
[0085]
[0086]
[0087]
[0088]

[0089]

[0090]

[0091]

[0092]
[0093]
[0094]

[0095]

[0096]

[0097]
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D AAzr dEs} So|d Fhas AHgks Zejo|n 3l e H

3l7] %9, ¥109] FLT-1, KDR 34 Z2RE BEo vdsl oS sty 93t A7 vds} Sold F3
FAANS-(Real-time Methylation Specific PCR) & ZEgolw] @ Zg28 FAS Z+z} Yehiict.

<& 9. FLT-1 384 Z2xy Fio wds o
I

= Qs 2% AAZE wEst Bolx Faidnts
(Real-time Methylation Specific PCR) & Zz}o]m I

=)
B
W oE ZTgus>

Apsk ol (M EHS ) 5'-GGTTCGCGTCGTTAGTATTTTTTTAC-3'
Grrgk rto| (M EHE2) 5'-CGGTTTTCGITTITTTTCGTAGTC-3"
T2 H(MEHF3I) 5'-CGCGTTCGGTTTCGGGTTATTCG-3!

<% 10. KR F3d# =25y Fio dest ofs gslr] fgt AAZE st Sold F3aihdAnts
(Real-time Methylation Specific PCR) & Xglo]n] W Xz H>

A o]l (M EHE4) 5' -“TTTGOGTCGGGTATTATTTGC-3"
Arar reto]lH (M EHE5) 5'—CGGTATTCGTAGACGTTTTTGTAGTC-3"
TZ2HXAMEAT6) 5'-CGTCGTAGAAAGTTCGTTTG-3"

2) AAZ HEE 5ol FHASAHR-E mixture

at7let #2219 FHEAANTE mixtured ©]&3F

a. Z+ F+A4X2] 20 x probe
Yol 7149 2zt f-1A o] T2 AJP2e] 5= FALS Eo|i, 3'dE BHQIS EolA A#sidc).
b. Reaction mixture

TagMan Universal Master Mix (Cat. No.; 4369016, Applied Biosystems) 15 pl, Z&lojw Zgn
mix 2.1ul (0.3 Um primer each, 0.1 Um probe, final concentration)(0.9ul 10pmole/ul primer each, 0.3 ul
10pmole/ul probe), 2.9 ul distilled water, Fo}3akd 2] genomic DNA 10 pl.

FTHALAHS cycle

10 min at 95° C and 40 cycles(95° C, 15 s, 60° C, 60 s)

3) stolzAlfxy Sejols) 3 mEp AAx 3 Py
7] £ 11, 129 @& Tefoln) @ xX2uE olgde] oz AU FANYT.

<¥ 11. FLT-1 $4x Z2RE 229 Hds ofRE Felsl7] 93t Fdo|zZA|AY Zaleln] @ Zzd A]@d2>
Apsk ol (N EHST) 5 ' —ATGGGTAGGAGGAGGGGTAA-3"
Grrak reto]| (M EHE8) #(B)5 ' ~TCCCCACCTACCCTCTTCTIT-3!
A B EEtol (A ERIF9) 5' —GGAGTAAAGATTTTGAATT-3'

<3 12. KDR 32 Z2RE Fi2o] st oS g]lsty] 93 sol=A|Ad Zejoln) gl 21 AlFA>

KDR(nested) Ztolw | AW (M IS 10) 5'-  AGTTTTTATTITTGTATTGAGITT -3'
A EHs 11) #(B)5'— AAAATATCCAAACTACCAAAC -3

KDR(inside) 2Ztolw | AWM IS 12) 5'- AGAGGTTAGTGTGTGGTAGTTG —3'
A8rgk(Md s 13) 5'- AATATCCAAACTACCAAACCA -3
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

ZIHSd 10-2011-0078671

XA Zgoln 5'- TTGTTTGAGTAGGGTATTAT -3'
(A s 14)

O 1 2 FFaLANEES Aol AW Zefolnjer g ZefojuE o] &9

Y
ol
]
ol
B
re
L
I-HZ
olo

@ 47 FHRLAARNS APES o] 83A Fo|ZA TS Al ZetelHE o] §3te] FaE.
@ KDR #FHAE fleiM = PCRO] RIS 2ol7] 184 KDR-nested Ze}o]™= nested %
S WA =33 Fo, KDR-nested PCR productZE 7}A|aL KDR-inside oW E o] &afA A F

Ll
kS-S FskaL, vk o2 KDR-sequencing Zeto]H S o] & stol2AAYE FHEAT.

b. TAH Fo|2AAY =4

=

1 2 TFa 29S8 nixture® Final THAELAANNES voluned 25 plE 315, 1 x TFaALAS
kS buffer, 0.2 mM dNTP mix, Taq polymerase 2 unit, AWeF 2 9ubsk Zglolw 1 M, Folstd A
DNA A& 2 pl (100 ng) & 4%t KR TFaLAHuE AES A7) 94814 1 2= KDR-neste
A FH3 Fo, ArjdA d2 AHE 0,1 plE o]&3st9] KDR-inside FT¥ai
T, AVIA de FFELANNS BAES Fo|EAAY A o] L33t

=

ox o

e =
£ ofy
=

ut

sholzA A e TAH WL e )
S

Hur-$ WA E| Streptavidin-Sepharose HP (Amersham Biosciences)7} BE= WA

@ Immobilized T EAAMS MAHEES F33}+= sepharose bedsE= HA|, A& 3 Fo 0.2M NaOH
fME o] &3}o] denaturationA]ZIth, 18 Zof thA] A H 3T},

@ ZF FAR e Eo]z 2l 0.3 uM Ho]ZA)|FA Zlo]H = purified single-stranded THaEAA

£
=

@ PSQ HS 96 Pyrosequencing System (Pyrosequencing, Inc.)< o]&3le] mlo]ZA|AAS 3},
® WEst AS AT EY S o] &3t ZA3},
® 2 FHA mhot 4-5 7] CpG AlelEe] wid s}

o
H
i
2,
[
rob
O

4) Standard CurveE 12]7] 9§ FRANIAAZIARNA =84 FA A= AL

a. Plasmid DNA
ssI Methylase (NEB)E 3 97+ A]sle] CpG
o2 HEs T, ArlelA 7]E3d FLT-1, KDR 4212

FHALANNSS AN,

o
Z
=
=2
i
fohy

N
)
i
2
%0,
By
&2

O
o,
&
ox,
L
=2
>

o2 ne
rlo
o
Z
=
il
w

7|4 A& FgrAur-S A3ES cloning (TOPO kit, invitrogen)3dF 3o, plasmid sequencing= &}o]
olglel TFAALAMNTS sequence?t BT 7} FHAALY FHAEALAHTE A E A3 CpG AFe]ETL
5 (GE ¥ sequence® 7FA3l A+E colonyEs A E&le] miniprepdt $, plasmid DNAS E 53T 9]

plasmid DNAE ©]-8-3}9 standard curveE 12]7] 9|3 template DNAZ A}-&3}5IT.
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
[0128]
[0129]

[0130]

[0131]
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A sHasAgRtS AJAs o] (bp)
FLT-1 |5'-GGTTCGCGTCGTTAGTATTTTTTTACGCGCGTTCGGTTTCGGGTTATTCGTTTTCGTCGGTTTTCGTTT 81
TTTTTCGTAGTC=3'
KDR 5'-TTTGCGTCGGGTATTATTTGCGCGTCGTAGAAAGTTCGTTTGGTAGT TTGGATATTTTTTTTTATCGGT 91
ATTCGTAGACGTTTTTGTAGTC-3"

b. Reference sample

DNA "El3l7} 5o 9] & 27k AAJol| A 2-& DNAE Sssl methylase (NEB)E 3 47+ A g]sle] CpG
site7} W€ 3E DNAS Alt}. Unknown sample® &7 ©] SssI methylase *2]% DNAXE unknown sampled} &+
7 FotaAtd oz AHelsle] 100% WE3StH reference sample® AFE3} T

5) MEst Hx Arkay

r2RE deste] W AAL F}aAANks-9 absolute quantitation methodE ©]-83ke] A4k

=
O Zr F31A9] 100-HEsld-FFardits YHAES 83 = plasmid DNA 5 pg/ul & 1/2,

1/10, 1/100, 1/1,000, 1/10,000 <=M = 3]A 3t %ol reference sample, unknown sampled} M4 ST&aiL A4
i A4S Faskglt.

@ FFELAYN-Eo] Et Fo Standard lines LHT}H,

@ Reference sample¥} unknown sample®] CT #< standard line¥} H]u3d}o] o] 8£-3lo] Z} sampleo] H|
g3} X (copy no.)E AAkgt),

@ Reference sample 7S B2 2, unknown sample®] #S EAZ o] AsE H]ES ZF unknown
sample®] W3} 9= o] &3},

(2) /\l—agﬂ:

1) Zol3xd A A (Bisulfite Sequencing), FHZH(COBRA; Combined Bisulfite Restriction Analysis), 2
Azt vigd Eolx 2§ FA A2 (Real-time Methylation Specific PCR) 2 s}o] 2 Al @Al (Pyrosequencing)
S o] &3 WY S4 A3 Hw

a. AHEE FAEF

SNU1, Hct116, Mkn28, Aro

b. 2@

ZF fAze] TR RE (pG island sequence?] TS o] FoldAd  AlW/I(Bisulfite
Sequencing), FE.2}(COBRA; Combined Bisulfite Restriction Analysis), AAIZF WE3} o]z g FiraAH
HF-S-(Real-time Methylation Specific PCR) 2 3}o] 2ZA]# A (Pyrosequencing) e o] E %63 7ol
=R e e

Z} cell line® gDNAS o]&3]4 =B 2}(COBRA; Combined Bisulfite Restriction Analysis)Z 93t a4
AukeS A, o7 Fe TEELAHNS AAES durs o]83te] FHEH(COBRA; Combined
Bisulfite Restriction Analysis) A7) $3te] Zhzbe] fHAbe] AT AT EAE AFeRa, e A

o
s) AdE
Aute] SFFLANTS A ELS Fol3td AlB A (Bisulfite Sequencing)S dh=t] o] &3t}
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

¥ 14(FLT-1),

ZIHSd 10-2011-0078671

a) Z47zve]l GAXEFAA Flt-1, KDR ARl st Fol3talsd A A4 (Bisulfite Sequencing) A #

A o

Z} cell line?] gDNAS o]&3iA Aldqs ZEZ FTFaLANTS YHES o] 8319 ¢
5-10 7} X9 cl one—% M13 primerZ o] &l FIEAAMNNEE Alg3t Fo] o] FFairdAHur-S

olE F
AIES sequencing 3o THEALANWS BAE sequence

o
=
El
2L
32
)

2+ 71o) SR EFA A& FLT-1, KDR Ao Fol3hitad A4 (Bisulfite Sequencing)ollAl Z A
CpG site MFE FEZ sta, WEstd CpG APl ES] M4E A2 st Alitd ghs WEst ¢ = A5l

b) B Z}H(COBRA; Combined Bisulfite Restriction Analysis)

7} cell line9] gDNAS- o]-&-3]4 =B 2H(COBRA; Combined Bisulfite Restriction Analysis)S Al3§s}
o 7 ke WEs}t 95 ATt

c) AN vEs}t Sold FRALAHNE

Zzke] Aol Tolstdor e gDNAE o &l AR THaLANTETE AT

d) To]ZA| A (Pyrosequencing)

(a) Flt-1, KDRFAAL] sfo] Z2A|AAS 93 primere} probe sequenceE o] &3le] o] ZA|AANS
Ak,

c. 27 AEFON 1A WHes RS FLT-1, KR §41e] Wes) & v

Y2y A|EFol A 7)ol A Aalg 471 W o E 538 FLT-1, KDR #F-3xte] Wesls 235 b7
¥ 15(KDR)el e AT

<¥% 14. FLT-19] w€s % 5423 wa>

RS v <l 3}
Folsitka FH ey AR WEst SolA F3H dolz=AlY H] a1
A AL FAA SN 3
B s S B S 73
SC-Sssl 100% 97.5% 0.6% 100% 0% 100% Positive
control
SNU1 100% 96.8% 0.4% 35.0% 1.5% 99%
Hct116 98.7% 95.5% 1.0% 63.4% 2.3% 93%
MKN28 71.9% 37.5% 2.2% 16.7% 1.7% 83%
Aro 59.2% 35.1% 2.3% 2.0% 0.0% 76%
<3 15. KDR®] w” s} % 443 Hlu>
R ] <l 3}
Folsitkd SRR AR WEst SolA F3H dolz=AlY H] a1
REEE FEE e 39
B B SD B S 5
SC-Sssl 100% 94.9% 3.2% 100% 0% 100% Positive
control
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

ZIHSd 10-2011-0078671

SNU1 100% 92.7% 2.5% 50.2% 4.1% 82%
Het116 99% 88.8% 1.4% 73.2% 3.9% 87%
MKN28 94% 82.2% 2.0% 46.6% 0.8% 93%
Aro 91% 79.9% 3.2% 28.7% 1.6% 87%

2}(COBRA; Combined Bisulfite Restriction Analysis)e] Zlolw= (G I71=
AWNE AlF= FolA 3ol A aik AlolES] HEs) AEE a3 &
FHAELANNSHL 34719 G AP)EES FFeta, ZTEH APz 3~4719 (G AlO|EE
o owEkA g Zefolvel mwB o] 9~12749] (G Abe]EVE HEstE]o] glojop Alzido] wEd
LA AR WEst o)A FEFaLAANEH] A Foldatd Al HAA e WEst FER
< W3t et BFEAY. ol Ade AN WEst Bl Fhaiddurgo] 7 fdxke] wEs)
ZZ3to] glo] Eo]Ad(Specificity)e HA|WF, W E(Sensitivity)® iAoz s £ 9188 H

= |z

o L ofo

2l
3}
E

[
=

AN o >1L Yo bom £ Ry
i

LUK o ot

dolZ AAA A FLT-1, KDR F-d3ol A Folaared A AEE HodFT r}.
olgst A= do|RAEAe] 7 At WYt AEE SHT ] oA Eold(Specificity) e &8, WU
T (Sensitivity)® ¥ HAMIHAS HolFEr),

pr
oX,
ih)
o
©
=
Sy
ot
=
nd
i‘l

710 e mps ol A EGGAA 5ol Ero] =l Fhollo]= JAAl AR A5E 99

AN M 2GR A AR Z2RE wds)l oo 12 7|FEd Wol o83 $H, Folitd
AlEAW 2 z=H 2 (COBRA; Combined Bisulfite Restriction Analysis)®¥eol &sir G383 4= do), At}
H|-§ S o] &slo] AAIZE H

A7k, dEA dEst o BRg Sstel ¥ WyolA Agss Zelelr ¥ Zzpg
Bold FHasdusy ¥ vol2ANY PP B anHozn o] sbwa. ohgE B wy
A7k Agshe Zdholr R ETznE 5§ JER AQHe] a4 WFre ARNAAEYA S84 F
S o)
AN

< O GAEFN daHAAMEAL G =84 riate] T2RE vdsiel ke tdaAE
7

=2, 32 SNU1 ¥ T47D FAlEF] diste] A EA42A02(100ng/ml)E A 2]e % 0, 5, 10, 30, 60%
%o Aktsﬂr Erke] 14ksl ®ale] sk 2w EF A3E vehd Folt,

= 4, 5+ T47D % SNUL HAIESFo] DAC 2 EHU I A EA AR Eo]F Elo]|2Al Flold|o|= oAA] A 2] (10
m, 20m)ol wE AFEAEES v|usk Ao},

% 62 ¥ uye] muehy, ANz U Sold FYxAAMNUSY, stolZAAY YN AHgEHe Letold

el eE ek Zoln.
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)

k1

g

F1

Fit-1 expression (ACT)

Fit-1 expression (ACT)
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® ® [ ] ®

241
211
181
151
12 z ) ®

r=-0.467
9 ®

p=0.008
6 R2=0.218

(I) 2I0 4'0 GIO 8'0 160

FlIt-1 methylation (%)

S
o] o r=-0.652
:. p=0.000
6 R2=0.426
(') 2r0 4'0 6I0 8'0 160

KDR methylation (%)
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O10uM
B 20uM

603
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| — R
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0O 10uM
B 20uM

218 237

153
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[
N2
(@)Y

Fit-1
I I - H
1 Exon 1 1745

1196 1425
929 1077

COBRA [
987 994 1016 1047
RT-MSp CHD
895 920 947 1089
Pyrosequencing CIl—— )

KDR
—H— i R —
1 Exon 1 1267

7687 95

COBRA ————
770 802 829 685

RT-MSP [
804 834 853

Pyrosequencing [

HqgE g

<110> THE INDUSTRY & ACADEMIC COOPERATION IN CHUNGNAM NATIONAL UNIVERSITY
<120> Method for predicting therapeutic response to VEGF specific TKI
acting on the patient and kit

<130> P09-07921

<160> 14

<170> KopatentIn 1.71

<210> 1
<211> 26
<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for identifing methylation of FLT-1 promoter site
by RT-MSP
<400> 1
ggttcgegte gttagtattt ttttac 26
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<210> 2
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for identifying methylation of KDR promoter site
by RT-MSP
<400> 2
cggttttcgt tttttttcgt agtc 24
<210> 3
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Probe for identifying methylation of FLT-1 promoter site by
RT-MSP
<400> 3
cgegttcggt ttcgggttat tcg 23
<210> 4
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for identifying methylation of KDR promoter site
by RT-MSP
<400> 4
tttgcgtcegg gtattatttg ¢ 21
<210> 5
<211> 26
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<212> DNA

<213> Artificial Sequence

<220>

<223> Reverse primer for identifying methylation of KDR promoter site
by RT-MSP

<400> 5

cggtattcgt agacgttttt gtagtc 26

<210> 6

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> probe for identifying methylation of KDR promoter site by RT-MSP

<400> 6

cgtcgtagaa agttcgtttg 20

<210> 7

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Forward primer for identifying methylation of FLT-1 promoter site
by pyrosequencing

<400> 7

atgggtagga ggaggggtaa 20

<210> 8

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Reverse primer for identifying methylation of FLT-1 promoter site
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by pyrosequencing

<400> 8
tccccaccta cectettett 20
<210> 9
<211> 19
<212> DNA
<213> Artificial Sequence
<220>
<223> Sequencing primer for identifying methylation of FLT-1 promoter
site by pyrosequencing
<400> 9
ggagtaaaga ttttgaatt 19
<210> 10
<211> 23
<212> DNA
<213> Artificial Sequence
<220>
<223> Forward primer for identifying methylation of KDR promoter site
by pyrosequencing(which include nested PCR step)
<400> 10
agtttttatt ttgtattgag ttt 23
<210> 11
<211> 21
<212> DNA
<213> Artificial Sequence
<220>
<223> Reverse primer for identifying methylation of KDR promoter site
by pyrosequencing(which include nested PCR step)
<400> 11
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aaaatatcca aactaccaaa c 21
<210> 12

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for identifying methylation of KDR promoter site
by pyrosequencing(which include inside PCR step)

<400> 12

agaggttagt gtgtggtagt tg 22
<210> 13

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for identifying methylation of KDR promoter site
by pyrosequencing(which include inside PCR step)

<400> 13

aatatccaaa ctaccaaacc a 21
<210> 14

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> sequencing primer for identifying methylation of KDR promoter
site by pyrosequencing

<400> 14
ttgtttgagt agggtattat 20
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