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ABSTRACT Objective: To develop the novel assay detecting the EGFR promoter methylation status in cervical cancer tissue sam-
ples by using a hybridization-fluorescence polarization(FP) technique. Methods: A pair of primers was used to amplify a 156 bp fragment
in the promoter region of EGFR. Two probes specific for either methylated or unmethylated EGFR promoter DNA labeled with different
fluorophores hybridized, respectively, with their target amplicons. The EGFR promoter methylation status was determined by the FP val-
ues. A total of 63 cervical cancer tissue samples were analyzed by using the new assay technique and sequencing in parellel.Results: The
results of new assay showed no statistically significant difference with the results of sequencing. The minimum detection level established
with the new assay was 50 copies/mL, and it was able to detect the minor population of the EGFR promoter methylation status even when
its contents were as low as 10 %.Conclusions: The novel hybridization-FP assay for evaluating the EGFR promoter methylation status
was suitable for the clinical setting and would provide an applicable pharmacogenomic tool for individualized management of cervical
cancer patients.
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EGFR Ji 7 H SR IIL 52 5 1 R 2 ds . MF ik 8
B . WSk 4R 5 P 9 PCR  (methylation-specific PCR,
MS-PCR ) . 2G5 VA7 R £5 9 B il 14 P9 DT ( combined bisul-
fite restriction analysis, COBRA )% 5719 (H DL #6005 1 8¢
O] R[] B A 38 v, AN e B AR R AL I A
THRNH, Wit T 5308 EGFR 1A~ AL N A is ARk
T D CARRAI 4 AL — B B 73 F A EAE AR A
THRAE R SR R AR ST T A FE /D A A
S AL A RIR A PR, PRI, A 5E I 8 S B SR EGFR g
Bl B S TG AR AR 15 B S B B0 B X
LA AR PRIG YT $e B E 2 7 1 30 HF o

1 MR 575
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P CMIRAE MY Victor2 Wallac  (Perkin Elmer); HEPI2H
DNA #2 Uik 7 & (Tiangen);EZ DNA Methylation-Gold Kit
(Zymo Research,Orange, CA);Sssl H IL4E T4 (New England
Biolabs); pGEM-T easy #{& .Taq DNA 2 4 fiff .Wizard DNA
Miniprep Kit (Promega ), ‘& b5 AR T4 DU 42 R R 2% 7 5t
2 g 4] 7= AR R Y 2 5 30 250 B IR IS B 1 7 B A A e R
(2010 4E 3 AFE 201243 H ),
1.2 Wi 5AE
1.2.1 DNA RIRE IR SINEN  0E BURmhs A 150 1L
WS4y —3B 5 TR B 812 5, 0 — Wy T o0 F A
ZET o S5 — 4T 4141 DNA $EHU™ 4% 4% 1 TIANamp Genomic
DNA Kit {57 & Ul A B EHAT , 72 2 4N OGEE T &
afi B AR BE IS CE T -20 C LR 47 . {# ] EZ DNA Methyla-
tion-Gold Kit 377 & 17 3L K 41 DNA H 34k 1) W i BR S 2k 5%
ASHRAE  He BRI B IEAT , S0 BRI A A8 IS ™= . (i
K 2 A B S P L W A DAy PR W , T 4 A Y Ak 174 e s i
MRS AAE , ¥75 5 i) DNA % T 10 pl Tris-HCI (1 mmol/L,
pH 8.0), f*F T -70 T , T )5 gekaul .
1.2.2 5|9 5#R$ti&it R4 GeneBank & EGFR Ji5 21+ X,
FIFEH R BOFAI(X17054.1) , 135 | AnERET 40, i i A= T
H B2 F] A EGFR IE [ 514 5’ -ggttttttgatttygtttagtattg-3” ;
EGFR J2 [0] 5| %) 5’ -ccttacctttcttttccteca-3’ ; EGFR J& 3+ B &
1 B R egfrmpro: 57 -cggagegagtttttcggggagcagcg-FAM3” ;
EGFR jg 3 ¥ 4k W % {1k 4% 5& K £ egfinpro: 5 ‘-tggagt-
gagttttttggggagtagtg-TAMRA 3°,
123 SR RAOMIE g AR A AR bk L A0, $R U A
P EORIZI DNA, I AT IE G R S e L B o K DNA 3 ik
Wity B e — 03 SssI B ILEC RS M b 35 , #E4T PCR §73%,
#4156 bp (7% A pGEM-T easy 244, ¥4 8 5 20 Tk, )
—y E# PCR §14, % 156 bp 7= ¥i% A\ pGEM-T easy 2§
T Mg A R, WP S0 E . SR R B 156 bp H SE4E
EGFR J¥51/f#) pGEM-T-methylated-EGFR JHJ#F H 34k FH P A
o R AT 156 bp AKH 4k EGFR F31H) pGEM-T-unmethy-
lated-EGFR FHfEA R BLAMIHMARES IR, 7 pGEM-T-casy 25
BRGTHWER LA HEAE A AR IRT R
124 B RABIREMEE 280608 PRI 5 A& & (25
wl): Bk DNA2.5 wl, 10 x PCR 2% i (5 MgCly)2.5 pl, 10mM
dNTPs 0.5 wl, W73 147(0.05 uM) 0.5 pl, FiFE[#7(0.5 uM) 0.5

pl, %4 (5 wm)0.25 wl,Tag DNA % i 0.5 wl, 17.75 pl
ddH,0, ) i 544 4: 95 C Fii 25 5 min, 95 'C 205,56 C 40 s,
72 C 20 5,3k 35 MEHR, 72 C I 1 min, # pGEM-T-methy-
lated-EGFR 5 pGEM-T-unmethylated-EGFR #5 ¥ it 5t b7 $% 5
fERREE I 1.0% 107 copies/pl FiBgZE 1.0 copies/pl, 5 pGEM-T
B PERRAE T ARAS> DI LA S A TR o 02415 B EI AL
1.2.5 TRARIREIM  7F Victor2 Wallac (Perkin Elmer)%¢ 3t
PRAGIN A3 0] TR A 485 nm RIS 530 nm Ad: I 44>
S T8 5 K REAS K2 B P2 M08 FAM B8 GIm IR 1l , TR Ik
FP535 nm, WRGHAS 590 nm A0 4> X B i S AR A SN 74
) TAMRA %t AmPR{E, LA mp g 507, T4 X I R eA
1) FP 3{H (Means) KA ifE{m 2 (SD) . AR4E S5 SCHR™, MR ifE
iR B AR RN, POUPRCIRET B 5 5 b AR A
FEDH g [ IR AR, SO AR ICIRE 7T R TR,
S A AS 2 g FP B3G5 1 B AR o o R R e A9 4 s
ML, PECHRICERE 731 g SRR A & R R EDIRAS , PR
FRARAE, 255 5 TAMRA Fll FAM ) FP H ¥ K., L
pGEM-T-methylated-EGFR J5 7 A i) BH A4 % B8, FAM FP {1
H4hn, TAMRA FP AN, 3R] egfimpro #R4T 5 HEy 17
Y % e S 1 238 IO 5 L) pGEM-T-unmethylated-EGFR [ i
SASAR I BHPE XS R TAMRA FP B30, 1fif FAM FP fE A K i,
W egfinpro FRET 5 FAGEY 1Y 7 M) & LB 4 e (1 2% 228 S g 5
pGEM-T-methylated-EGFR . pGEM-T-unmethylated-EGFR P Jii
IR G AE AR i B X IR, FAM il TAMRA %561 FP B[R]
W3, SREITRRET 005 5 e 17 Ak T RS O
2o AL FP (B E AR il SR AR (1 HRAL R EE

1.2.6 BRAHM A EEEUYIRAS DNA #4T VAR IR S AL B
Y R H5A ; pGEM-T-methylated-EGFR A1 2y FH kA FH A E it
4R ; pPGEM-T-unmethylated-EGFR 1E 2 A H B A B M AR A
FHT s PGEM-T-easy 75 A Ay B X0 HEAA o $21R (1.2.4) 45 4%
PR AR RAS U SR A4 R, A 451 bR 4% f) EGFR Jig 8+ H
SACFRRE . MFF PCR MR ZR (50 ul): #i4i DNA4 pl, 10 x
PCR 2% Wi (&7 MgCly)5 pl, 10 mMdNTPs1 pl, 3751 #(0. 5
uM) 1 ul, FU551497(0.5 uM) 1 wl, Taq DNA £ % 1 ul,37 pl
dd H,0, e W 4442 95 C 57844 5 min, 95 C 205,56 C 40s,
72 °C 20 5,3k 35 MEF, 72 C AEAf 1 min, PCR S 2555 #
ERZE 1.2 Yol N WHIEE S B Uk BOIE , T 528G BEI R R GEUL
GEAE R W B R T

127 g SaEESH B pGEM-T-methylated-EGFR 5
pGEM-T-unmethylated-EGFR #5 #E 5 Bebide 5 f5 86 B 1.0x
107 copies/ul #i5 B & 1.0 copies/wl, 43 I ¥E 47 #& W 5 %
pGEM-T-methylated-EGFR 5 pGEM-T-unmethylated-EGFR #5
HE S OB 1:99,10:90,25:75,50:50,75:25,90:10,99:1 [4)IR
G 53 VVE R REARGHEA T A | B E A SRy )RR o 7R ) S5
BT, BEHLEER & & 1,10,10%,104,10° copies/pL 11
pGEM-T-methylated-EGFR 5 pGEM-T-unmethylated-EGFR #5
THE b BORIASTAR, , DAAS )y Al , 8 2 A 10 ¥k, BriE A R )
FEES

2 #R

2.1 tRiE mREYIEIE
s PCR U4 H i BE 22 1.2 % Br IS WHEE I e vk B8 AE , 1 1
SIMCEEE IR R G MEEAS R A 15 156 bp Ji BEZkaly (81 1), H 4l
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BOREEAE F 1A T Rl I FPAs SRR S BB E Rl 51 o
2.2 BTRARIRAGT R R FP g SHERE S

1 EfyEALR EGFRER B RIVBEIFH 5 R :M:DL2000 DNA
Marker; N: BA4$31ER ; 1-4: E5EE EGFR BahF 545 R (156 bp)
Fig.1 PCR results of EGFR promoter in cervical cancer samples: M:
DL2000 DNA Marker; N: Negative Control; 1-4: PCR results of EGFR

promoter in cervical cancer samples

XS H A D Js 1 45 SR A ¢ A A g (95 %Rl R X
[y, v L& BB % X B8 pGEM-T-methylated-EGFR
pGEM-T-unmethylated-EGFR () FP {§ 4> fi 5 B ¥k xF M8
PGEM-T 7 7£ i 2 2% 5 , pGEM-T-methylated-EGFR FH P J% i
FAM 7%¢ 5% Cut-off {647 42 mp, pGEM-T-unmethylated-EGFR [H

P % TAMRA %5 Cut-off {4 58 mp,

P A PRAS I B FAM TAMRA %561 FP{H 4355
AHNEY Cut-off {8 LLHL, #7 FAM 250 FP B/ TAHNE 1) Cut-off
&, H TAMRA 550 FP {E K TAHR; 1Y Cut-off {8 , % B EGFR
JashF XAk ERHAL; % TAMRA Fl FAM %5 FP {H¥K
THINIAY Cut-off {f, 2¢W] EGFR J& 2 TIX &2k R4k 1),
2.3 RS M AT E IS HIE

FEIR 127 AR TIUE , R IA Ty Bape A
WPED 50 copies/pl;  [AlMf & B EGFR JH 2l H LAk 4 fre R AS:
T ATIA 10 Yoo TE BHAS 7 i B A e AR M o A 25 51 1Y)
AHXTAR I 2238/ T 10 %o K 63 FilbrAfl A 5 e AR B
A HI 3 YOI FP (B R MR 7 REUN T 10 % JEHIA Ty 12
AARIRMTaE .

2.4 HRESW

# egfrmpro 5 egfinpro PIRRERER [F] B ARG (A R , 5351
B A pGEM-T-methylated-EGFR 5{ pGEM-T-unmethylat-
ed-EGFR R i BURL , AN HHRET 43 i %t HAE A3 e et o 46
ORI, AERIN S0 Y Bk ik BRI 109 #8501 / 227t , o
SRV BRI SN A A A AR R AR
5. CARHRAT U 5530 A AR A 4h R LL A

63 BB bR A b, 18 BRI S EGFR j& 3l 7 &4 1
b EERGMF R LHATER 2).

3 3B

* 1 R R SHRAR FP E(mP)(xt s)

Table 1 FP value of control and samples(mP)(x+ s)

Group FAM* TAMRA*
Standard Substance
Negative control 554+ 74 615+ 69
pGEM-T-unmethylated-EGFR 60.8+ 7.2 183.6+ 9.7
pGEM-T-methylated-EGFR 177.1+ 83 67.9% 9.0
Samples

Methylation positive 1765+ 9.3 209.5% 9.1
Methylation negative 794+ 69 1822+ 9.6

i SRR LS, * P<0.05
Note: Compared with negative control, * P<<0.05

R 2 RARRRENF FESNFEERILER

Table 2 Comparison between the results from fluorescence polarization assay and sequencing

Sequencing
FP
Methylated Unmethylated Total
Methylated 18 0 18
Unmethylated 0 45 45
Total 18 45 63

DNA WA R e s iy iz —, — S
H DR B SEDUBRAHSC™., TEH /9 DNA HUEAC AERr 20 704 |
G A A A BRI RE R T Y, 1T DNA H ALY S Tl 2 5
BRI KA o R A I L DK 2H DNA 2t B AL 2K L
AR, BV A1 2 R (AR B A A 30 Jm S Xl s FH e, M
175 BSORH SG PR 1K O AR e %, 532 M R ) A 0 20 PR A
RN,

EGFR J& 3 [ 2 i A= K K 1 (EGF ) B4 5 A5 5% S 52 44k

EGFR 5 IV A= J8C g 20 a8 5 AR 28 e i I A R 155 A
K, HEB RS 2R W IR s N U5 B AR A, BRTE AOBIFSE
FIAE ZXCE U B A7 E EGFR (15 3151, [BAERRIMH
HiE h EGFR Ji3 374 5 R AL 2 330 EGFR fYHESRITUER, A
Aol HG A S 2 T A, 5 B0l R EGFR I 28 I SR
AT 7 RN o PRk B s G0 2 250 v BGFR i3 31
FHE AR B R BB X e PR 5 S0 I A 25 A B B4R 0
I B TG ST 45 BUR Ko
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M3 N A T EGFR 5 gl B A T i JLRD i,
TP B A DA R SR A0 B A DN 1 B, (ELI e o 4
K, Ro EIERRIZE R, HI w5 AR, mianes 5k,
COBRA 7545058 Mk A 2%  FE BRI TH] FIRG 7 o PR3 AN TS B
FHFFRER P R Im R o 2GR (FP) AGHI 4 A
— PSSR IO A , BRSO CHRIC AR W5, TR
TESGIE 3 T o0 R s 25 RS O 2 P 0 % 1 00 0 1% g 41 2 Sk
B o FP AT s liF e S & B /s BRI ELIT A I 70
rhEAT, PRI R PR 7 R R R A S R R e,

AT T — X85 19, 75 [F]— 3 A v R A e
P E DT EGFR J5 37 H AL 5E P AL 0 B R B,
TP A R 2 SGhR 12 B H B0 7 51 e S R AT o B Ak
FE AV RS, 23 0 5 A G 7 W 238, R ZEO I B AR )
P 2 E R RN BT GIRPR (o B X B & A 7 3G SR, 2¢
SCFRICRET 541G 7™ ) P AR S 5 DR B 37 IR B AR AE
FP {E 25 BEDECHRC AT 10 73 T g m ;S22 BT I
SRR I SOV, DR ICERET 3 T B, BT LASE AR 4
F AT A FPE B BH X i ™, B pGEM-T-un-
methylated-EGFR Jii ki 5 7 H Bk bR A i) TAMRA %25¢ FP &
&1 ;s pPGEM-T-methylated-EGFR 5 1 3L {LFR 4% i) FAM %¢ 5 FP
{1 o BT H EAL) P 5 R S R AR B 505 9 e S R4 7T LA
e [R]— 3t P87 v [a] s 3 ARG T, MATi B 25988 Y EGFR J5 3l W
HAb SARH B G EEF T AR . HAR S 7 v 38 5 209K
W Zmta) . JF A A RBUERSS , 7E EGFR JRhFH
AR R ZE 10%8F A5 AT A I o Bt A BIF 5% 8 300
EGFR Ji&5 gh+H 33 Bt T — R s MERR EL s 80 ik

ERBFREAR R TR 63 il E B LU A 18 ik 5
EGFR £ A J5 3l H Ak, HEEARE0h 28 %, LIRS 58
FHY TNM 4331 JC A A0 56 , $278 EGFR Ji5 s 1 B 34k AT ek
WEE AN B 200 & A TN ke A A o PR B VT AVE SN & B2 R
el AT O 2 i o F A ads

4 gk

AT AR O T N & EAR TR R, B
PRICIRET G LR G SREUIE F B B M E A AH L,
ATPEAEWAA P HEATINGE , AN 43 B UF B A & 1R ER A, A%
R 5 A5 RN AR AT LU, Tol & B &, S il 5
FIF 384 AL GImIRTAR , 7T SRR A il = 4720 o
KA )y Al EGFR J& 3l AP B A thealt, (HEE, R
R R AR A D S R DRI PRSI N A
BT TR
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