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[Abstract] Objective To detect hypermethylated EphA7 in plasma DNA released from colorectal
cancer cells as a tumor marker. Methods The free DNA in plasma was extracted using a QlAamp
DNA Blood Mini kit and treated with sodium bisolfite. The Real time PCR primer sets and
fluorescence labeled probe for detection of hypermethylated EphA7 were designed according to the
sodium bisulfte converted DNA sequence. Hypermethylated EphA7 DNA was detected using an ABI
PRISM 7000 sequence detection system. Results The hypermethylated EphA7 gene was detected in
plasma of colorectal cancer. Conclusion Real-time PCR with a fluorescence labeled TagMan probe

can detect hypermethylated EphA7 gene from plasma of colorectal cancer, and hypermethylated

EphA7 in plasma maybe used as a new tumor marker.

[Key words ] Fluorescent TagMan probe; Real-time PCR; Plasma; Hyperme thylation; EphA7

V22 P09 2 B 40 P53 APC, hMLH1 % 25 7 fif
FE AR R eI, X EIME RN AR — R E
B IE R AR A RAER R ERDE AL,
B BT R RS K R T B AR R L 7 i R
& I3 A R Hh R 20 R RO B B DNATY,
A 4 22 3CEE 8 M I 2R A A I 4 B 9 B DNA i
ZE AR FE T g% A P Bk (LOHD 1R 2 bR A5 &
17, ) AL R R M PCR (MSP) M i 3 o 6 )

E4mA . BEREMAFI 973 W H (2006, CB 705707);

P DNA rh AR BN, SR SOk IRGE , (H il T
52 A 10 e VY R o AR A i PR S B R ST . R
SCf PCR G 1 35 AP R £k A 3400 058 25 IR 2 ool e
TR S YW P BB FRATT G e i R T
A % 4k EphA7 BRI TE 49 % K1 i /B & i A 41

KEREL. MER —-BENEFEFRDTARER
AL 7 — R R S BB RN Rl
3 b AL EphA7 8 R AT RE AL KR o 7 112 7

PR X B2 R FOR BT 5T+ — F 71 R H AR (06Z37)
EER A THEKR Q63T ILH AN AR EMER K EE L8 BRI, EZNES TR DI MR,



(CREEEBEZ 2009 4£4 A 11 55 2 #

W B B35 A At AR S AT R & I, 1 3% R Ak
EphA7 B G880 R — Rt i g AR i 4 . A S04 2
SEFRFEARIE TagMan HEF 20T PCR J5 ¥ #a I 1fn 3¢
w34k Eph A7 B 7 1% .

1 MRE5FE

1.1 MAKEFLFEDNA I B S EARATH
BU1 ml Rk, AFZE$Hi%E. L3000 r/min B0 10
min, 4rESIM LA ANAE . I 3% 7 ZIIRBUDNA 8%
—80 CIKIE vk 1R % M. N H Qiagen 24 H 1
QIAamp DNA Blood Mini kit $2 B 3% i B E
DNA, #EFEHANSRENERFIHFELGE. B
AR BR400 pl M A 40 ul QIAGEN Protease
MW, REMA400 pl AL ¥, WRIRFG 15 s, 56
C/K#10 min, .05 MA ZBE400 pl, HEHEHR
%15 s, B A mA RN &HWDNA R, 6 000X
g B0 1 min, BREERHEE . BRKERIEMA
WA, 6 000X g B0 1 min, HRHIERHTEE.
S FAAWL FIAW2 U E.L, &GRS0 1l AE
W PR F DNA, —20 CIRESA.

1.2 3l A4tk FTROHSI Y 1 A ko
16 80~150 bp W, 51 KE17~25bp, GC F &
FEA0Y~60%, WA Tm HRAREIL, &%
IR Z EITE A3 bp L LR EANFH %%, R
K E20~24 bp, 4 Tm B L5 &8~10 C,
BA AR B IR ST H 5 Z a1 E R IE L 3 bp LA H Y
HAMVES . BT EELU EANSN, AT RI E BL
HEE MBI R EEBUTILE. OFI9MEEH
J 51 2 AR 38 T B ER S DNA &4 5 1377 51 i
i, MARMNERMEEEPHFS ., FELR
M sEAE WS ., AERAERE; MHEH BRI g
B, ETRBREMAEEERKRERE. Bk, &it
gl 4at, EEFEFIRRC, MIEHETH R, #5]
YENC (FHEA T GEFREA, HMABmER
REBEED. Q5 UMEH T REZEEY-CG-
I, AREFXAPRAMIEHELDNA, @
STE| P REE UL R FY] (ERREMLEHE
DNA) #47Blast 825, Bk thBAERE R . &
M H 2 {r EphA7 2 R #9519 f TagMan 2GR 5
LB .

1.3 T#AMEMEHDNA  MFRBMDNA HELE
50 ul AE MWK, FF 4. 5 ml Eppendorf &5t fil
A 5. 6 pl FEEEIEI R 3 mol /L EEALE, 37 CAEH:

HEEEFH 5"+ TGGCCGGGGCGGCCATTTCG -+ 3"
EphA7MSP-M 4t | 5~ (FAM) TGGTCGGGGCGGTTATTTCG (Eclipse) -3'
£ R 5 5-ACCTGACTCCGCTCGGCACCG-3'
EphA7MSP-Mf 5-ATTTGATTTCGTTCGGTATCG-3
HEERHFI 5'-GGCCAAGGGGLGGGTCCCG-3'
EphA7MSP-Mr 5 -AACCAAAAAACGAATCCCG-3'

B 1 EphA7 # TaqMan 3£ 4 #= 3| 4 3% 3t

15 min, fA 2.9 pl Hréf B H A 10 mmol /L XFHE—
iy (Sigma) , i &K & H0. 5 mmol /L, it A363 pl Fr
2 it 1 B9 3. 6 mol/L LB AR & 84 (Sigam, S-8890),
{22 e B 3.1 mmol/L., WHRAME H &, H10
mol/L NaOH % pH £5. 0,7 _F kG Him.50~
55CJX ¥ 16 h, Ju Fl Promega 4 &)} i) DNA wizard
cleanup kit #ifb AL BB DNA , 4% 50 B#E4E. F
A= F WM &G HDNA B ##E50 pl TE &
W (pHS. 0), A 5. 6 1 3 mol/L NaOH 3| TE
AP DNA #,37 C $8F 15 min, & 1F WH R S
. F 2 BEH 3 mol /L BEEREAILIEDNA., 70%
2SS 30 ul TE BrhkiAd& .

1.4 Real time PCR # @ ¥ £ 4L EphA7 K59,
BHEF (ANTPs & h M Taq BEEHUCIR G G 25 2
200 pl PCR LR W, A T RIE R, HATE
F#IE 5 Taq B (KEFAEY . KMAEFA 30 pl,
B B I B LW 43 SN T :dNTPs, 200 1 mol /L
B|# 4 0.3 p mol/L; 4 40.1 pmol/L;Taq B§H
U, A2 pl WHELER S4B W DNA . B & 5 thi
B0 R, B FJABI Prism 7000 Real time 33l &
Gy s, RAIBEMEEA 95 C.2 min, fEH# T
5 Z ¥ 40 MER,94 CAEH 30 s;52 CIB K 30 s;
72 CHE{# 1 min,

DNA 2 WH B M 5, EphA7 B3 ¥ IX
CpG 5 DNA F5) &4 87, B Bk i M v 0E (C) #%
A 2 18 45 S FR R i (UD L T H 4% B 1 51 B o
Jt TagMan #F4F. #ELE PCR B, R 1T 2 H 2
fLEphA7 2K, A & A NES . ME2 fiw, A
[ 231 £, 1) il 28 A0 2 R IR A A W A AR, D6 SR E R T
40 ML % A& 4 EphA7 H AL DNA Mm%, /T 40
B R B AR A

2 5 R

i 3% ¥ TagMan #4528 PCR, GBI T K
EH MY R EH L EphAT ZHEDNA, LK 2,



(Hrp E B E 2592009 4E 4 4 11 B% 2 3

FOERA

P8 IF JE) RA B
A2 % % TaqMan #£ 4+ Real time PCR ##] th X # 5% &2 ¥ + ¥ £ 4t EphA7 4 B

3 it it

B HAINIE, AMTE & B2 0 55 2 P 72 b
HA P KA T H LA, I P53, APC, hMLH1 %
%, REIEEEAN—-BENEEASAPEEAS
RAEREAA,SHEPREAHEERR, FE2HRC
TIE S 7E i 988 £85I 3% o A7 2 S oy Bk A R R RN
fi 2 DNAD T by A 35 1M 5 v ik 2 B bR A HE
SHATTRER K BEEM M AR E YT . HEEKH
F AL 5 #E PCR 57 36 W] AR 30 i 3% o B 2k
DNA, UM A AT 84K, 52 B M 25 5 A T o 3% v
FEHMBREF X DNA ST FHEARERERH, M
Mg K. BRi,. BN EZKBERCHFRE 7L E
# PCR (real time PCROR I H . FHEE R
FHE R 586 TagMan 4+ #4731 PCR, A 5 1
W L3R B DNA o B S i N & Fis
PRI R

Eph J B & — 21 5 K 11 32 17K B & 8. 3 B8 X %
434 EphA fil EphB B2, 4t 14 #3524k, Eph #H
FBEEEREETRERREM, Rt 5 25 MHE
HIRAE RIEFEEB A K. fEH NF Eph & H A H
3B g b i A B TS, R B EphAT 7E45 B

MiEARF R AT EphA7 BEEW TR S 4 ER
FERPEHRAE —EXER, EphAT RETRSEHT
X CpG & B HAH X", R TIHEAB R EphAT
R B TE I R 45 B 9832 Wi R 105 O T A9 152 3R AT
AL T bR E TagMan #5541, N K B 38 B8 3 13 b
i B 364k EphA7 £ [H DNA 7 3, % H 24k
EphA7 AlRER N — R B M B AR EY . &K TR
R 3E FH T 76 i 8 A8 2 il 5w R ) L A B SAL W 9

EH., FEMEYIR LG, K5 T Mg 4 4 0 i e
DNA &2 #iHK. BRYMEE LN, MK P XS
BB R U B DNA., XF T8 & & F ARG R
L 3% 5 8 08 2 (R B 340 DN, 1] 2R Sk ik 47 B g
BRI, AR ICH TagMan 45 £ 46 Ml
AL DNA, BA 5 50 5 FBUR M & 85 A BR
TR i 5 A1 o 3 B ARG T AR B K L B8 W LA B PR R
JRVE T o 48 U o S B 3540 DNA, K5 R
I R JF & M 3% AR B AL i S R I 4R ik 5%

2 & X W

[1] Frattini M, Gallino G, Signoroni S, et al. Quantitative and
qualitative characterization of plasma DNA identifies primary
and recurrent colorectal cancer [J]. Cancer Lett,2008,263(2) ;
170-181.

[2] Ludovini V,Pistola L.,Gregorc V,et al. Plasma DNA , microsat-
ellite alterations,and p53 tumor mutations are associated with
disease-free survival in radically resected non-small cell lung
cancer patients; a study of the perugia multidisciplinary team
for thoracic oncology [J]. ] Thorac Oncol, 2008,3(4); 365-
373.

[3] Maheswaran S,Sequist LV, Nagrath S,et al. Detection of mu-
tations in EGFR in circulating lung-cancer cells [J]. N Engl ]
Med, 2008,359(4) :366-377.

[4] Schwarzenbach H,Chun FK,Lange I,et al. Detection of tumor-
specific DNA in blood and bone marrow plasma from patients
with prostate cancer [J]. Int J Cancer, 2007, 120 (7). 1465-
1471.

[5] Takagi R,Nakamoto D, Mizoe JE, et al. LOH analysis of free
DNA in the plasma of patients with mucosal malignant melano-
ma in the head and neck [J]. Int J Clin Oncol, 2007,12(3):
199-204.

(F4#% 130 @)



(R EBEEZ 2000 44 A 11 52 1

B A8 PIEH BV ER6 LB AE
KREGR 5 SCHARIE AR — B R A BUS
BT B A e o P 988 8 — SR I R 1
W R G ERMIT TR T bE,

2 % X i

(1]

2]

[3]

[4]

> >

Frantz VK. Tumor of the pancreas. Anonymous Atlas of
Tumor Pathology [ M ]. Washington DC: Armed Forces
Institute of Pathology.1959:32-33.

Klimtra DS. Wenig BM, Heffess CS. Solid-pseudopapillary
tumor of the pancreas:a typically cystic carcinoma of low
malignant potential[J}. Semin Diagn Pathol,2002,17 (1) 66-
80.

Abraham SC,Klimstra DS, Wilentz RE, et al. Solid-pseudopa-
pillary tumors of the pancreas are genetically distinct from
pancreatic ductal adenocarcinomas and almost always harbor
beta-catenin mutations[]J]. Am ] Pathol, 2002,160(4):1361-
1369.

Thambugala GM, Pereira J. Sugo E, et al. Solid and cystic
papillary epithelial neoplasm of the pancreas in an 11-year-old
girl; imaging featurcs with pathological correlation [ J ].

Australas Radiol,2006,50(4):373-376.

e e e G S SIS S G S e e & eSS e e »

(L% 99 )

(6]

(7]

8]

(10]

[11]

f12]

Muller I,Beeger C, Alix-Panabieres C,et al. Identification of
loss of heterozygosity on circulating {rec DNA in peripheral
blood of prostate cancer patients; potential and technical
improvements [J]. Clin Chem,2008, 54(4):688-696.
Schwarzenbach H, Chun FK, Muller 1, et al. Microsatellite
analysis of allelic imbalance in tumour and blood from patients
with prostate cancer [J1. BJU Int,2008,102(2):253-258.
Tan SH. Ida H, Lau QC, et al. Detection of promoter
hypermethylation in serum samples of cancer patients by
methylation-specific polymerase chain reaction for tumour
suppressor genes including RUNX3 [J]. Oncol Rep,2007.18
(3):1225-1230.

Ellinger J,El Kassem N,Heukamp LC,ct al. Hypermethylat-
ion of cell-free serum DNA indicates worse outcome in
patients with bladder cancer [J]. J Urol,2008,179(1):346-
352.

Ellinger J,Haan K,Heukamp L.C.et al. CpG island hypermet-
hylation in cell-free serum DNA identifies patients with
localized prostate cancer [J]. Prostate,2008,68(1):42-49.
Martinez-Galan ], Torres B, Del Moral R, et al. Quantitat-
ive detection of methylated ESR1 and 14-3-3-sigma gene
promoters in serum as candidate biomarkers for diagnosis of
breast cancer and evaluation of treatment efficacy [J]. Cancer
Biol Ther, 2008, 7(6):958-965.

Sirera R, Gil M, Blasco A, et al. Retrospective analysis ol

130 —

[5]

(6]

(7]

8]

L9]

[10]

Al-Aynati MM, Radulovich N, Riddell RH. et al. Epithelial-
cadherin and beta-catenin expression changes in pancreatic
intraepithelial neoplasial J]. Clin Cancer Res. 2004,10 (4).
1235-1240.

Miao J,Kusafuka T, Kuroda S, et al. Mutation of betacatenin
and its protein accumulation in solid and cystic tumor of the
pancreas associated with metastasis{J]. Int J] Mol med, 2003,
11(4):461-464.

Nakagohri T, Kinoshita T,Konishi M,et al. Surgical outcome
of
Hepatobiliary Pancreat Surg,2008,15(3):318-321.

of solid pseudopapillary tumor the pancreas [ J]. ]
Martin RC,Klimstra DS,Brennan MF,et al. Solid-pseudopap-
illary tumor of the pancreas: a surgical enigma{J]. Ann Surg
Oncol, 2002,9(1):35-40.
Donatella S,Francesca P,Stefania L. Solid-papillary tumors of
the pancreas : histopathology [J]. J Pancreas, 2006,7(1):131-
136.

Chen C,Wen J. Melanocytic differentiation in a solid pseudo-

papillary tumor of the pancreas[J]. ] Gastroenterol, 2004, 39

(6):579-583.

CYCRR H 4. 2008-07-24; #& 14 A #1:2008-11-18)

(AL thig .55 EXHHE . THE)

GGG G G G SIS GG G S SS G S S e eSS e

[13]

[14]

[15]

lis]

[17]

(187

the prognostic role of pl6 protein inactivation in plasma in
patients with locally advanced non-small cell lung cancer [J].
Lung cancer (Amsterdam, Netherlands), 2008, 61(1).104-
108.
Wang ], Kataoka H, Suzuki M, et al. Downregulation of
EphA7 by hypermethylation in colorectal cancer [] 1.
Oncogene,2005,24(36) :5637-5647.
Tkoma D, Ichikawa D, Ueda Y,et al. Circulating tumor cells
and aberrant methylation as tumor markers in patients with
esophageal cancer [J]. Anticancer Res, 2007, 27 (1B). 535-
539.
Nakayama G, Hibi K, Kodera Y, et al. P16 methylation in
serum as a potential marker for the malignancy of colorectal
carcinoma [J]. Anticancer Res,2007,27(5A):3367-3370.
Wang J,Li G,Ma H.et al. Differential cxpression of EphA7
receptor tyrosine kinase in gastric carcinoma [J7]. Hum
Pathol,2007,38(11):1649-1656.
Wang JD, Dong YC. Sheng Z.et al. Loss of expression of
EphB1 protein in gastric carcinoma associated with invasion
and metastasis [J]. Oncology»2007.73(3-1) ; 238-245
Dong Y, Wang ], Sheng Z, et al. Downregulation of EphAl
in colorectal carcinomas correlates with invasion and
metastasis [J]. Mod Pathol, 2009, 22¢(1):151-160.

ClT 6 H 12 2009-01-12)

(ALHH . HTO



