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EaEEEMIEFAEL P FHIT EF 5'im CpG 5
B ELIRSR IR

ERE BHA, R, R OFL D R, RUF

(1. R PR B AL 2, Kt 300052; 2. m T K2/ Edr B2 B, K 300074)

B OE: T RIS S LA L0 FHIT 2R 55 CpG 8 FH3EAIRAS, DAk S I8 G045 R 12 Wi = U0 1) 7
b, BEE 151405 3 2R 0 2R 30 490 B 1) 8 3 AL SUN IF S0 5, H MSP 1A 7 24483 FHIT J£18 5% CpG &)
FEEARES, FE0 MSP F= i AT ve BE R o 45 SRAE 5 0 0 L R ZH 2R b, FHIT JEB 573 CpG i AR EEAL %
30.46%F1 53.33%, IR E LA TT G 260 80% . 0 FE P 35 AR I 31 FRIRANRAS o Bl A S0 IR IR 2 WA R 4 21 2%
Sy RN, FHIT 3% D4 AR 34k O G HH 2R th 7 S 3 A 9 o 2 W 25098 A6 3 O S R0 MR B 4R 43P FHIT 28 573 CpG
By IR R A A A, AT FHIT SRR A Asac n] LUG B #5005 AT S G005 12 Wi R0 T30S (DT £

KRR AU, FIEACIRA; FHIT R, M3, A4

hESES: R7L XEAFRIRAG: A X ER/ES: 0253-9772(2006)09-1061-06

Methylation Status of the 5’ CpG Islands in FHIT Gene in the Plasma
and Tissues of Cervical Cancer Patients

REN Chen-Chun'?, MIAO Xu-Hong?, YANG Bin?, ZHAO Lei?, SUN Rui?, SONG Wen-Qin?

(1. Department of Genetics, Central Hospital of Gynecology and Obstetrics, Tianjin 300052,China; 2. College of Life Sciences,
Nankai University, Tianjin 300074, China)

Abstract: To evaluate the methylation status of the 5 CpG islands in FHIT gene using plasma and tissue samples from
cervical cancer patients and find a novel marker for non-invasive diagnosis of cervical cancer, methylation-specific PCR
(MSP) was employed to examine CpG island methylation in FHIT gene in 151 pretreatment plasma samples and 30 tumor
tissue samples obtained from cervical cancer patients. MSP product was cloned and sequenced directly. CpG island
methylation of FHIT was detected in 31.13% of the plasma samples, and in 53.33% of the tissue samples. The total
concordant rate of methylation status between plasma and tissue samples in FHIT gene was 80.00%. We found a strong
positive correlation between FHIT methylation in the plasma and the clinical stage and histological grade of the tumor. The
data showed that CpG island methylation of the FHIT gene is prevalent in the plasma and tissue samples from cervical
cancer patients. FHIT detection may be used as a non-invasive marker for diagnosis of cervical cancer and prognostic
treatment evaluation.

Key words: cervical cancer; methylation status; FHIT gene; plasma; tissue
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FHITI: K 535 CpG & AL A% 40%, H 5
FHITH I R AE AR OGPE o 17 IR P 40 06 1 8 2
SEEE A H PHIT S R AL IR S I R WARTE . A
AIF 98 R HFF E A R e M 2R 5 g i 2 Y (methylation
specific polymerase chain reaction, MSP)X] & £ [1]
I3 RN A FHITHEER 573 CpG & FH AR A 3R 4T
HIF5T LA A2 W = S0 K8 7 1%
1 MEAE
1.1 FARIFER

REHX 2004 4F 1 H 2 2005 4 8 AR IH™
R BLHf 2 e S0 B 151 B A%, 1Y
TFWY 44.84 X (26~72 %) FTA N T-¥0 97 BTG
Jikif o JErf 30 44 B U SRR AL AL ZL . o A
Bt . A2 090G WHO FrifE, 7350 G1
2 40 B, G2 2 60 ], G3 2% 51 % I R 4> A4 FIGO
(1995 ksuE, 439300 131 31 41, 113 37 41, 11134 82
fil, IVIA 1. JEHUAT R ALLUREA ) 30 1853 16
HLZR 55 1E T AL, SAH AT IV I v (e 6k 2 40 R A ol Y
X, 33k 30 M 15 T SAL 4 R 30 451 e N f af 3
A A5 e

1.2 DNA EY$EHL

I 2 mLi kI, MR HisE. S F 3 000 g
B0 10 min, WH EZ M3 T 1.5 mLIKEPF
10 000 g0 10 min, WM I, —20°C LRAFFFRT . I
¥ DNA [ 42 B A& 8 Wizard® 46 4k i 71 £ (Promega,
USA) I BREAT

412 DNA R HUIRK 5 4% 28 B2 TR 4k, Tris/l
T /AT 3 S LBEDTTE IR 2 BRAIEAT o Aseo/Asso 1E
1.6~2.0 2 I,

1.3 DNA IfEs S &

I 1 g (M5 K41 DNA T 50 pL K 7
B FiBE LN 41 DNA B 50 uL If2% DNA 7 37°C
1 0.3 mol/L NaOH 28 10 min. 4370 A B & fic
Hilff) 10 pmol/L XF 2K Al 3 mol/L WA R &l (pH
5.0), T 50°CH#H 16 ho KH SBS A w4 fb il 71 &
(SBS, Beijing)Ziifb i £ . & 0.3 mol/L NaOH 'f' 55°C
WE 15 min 5 SBEU0E . BT 20 puL IR
K H ST B A 5 F-70 °C PR AF R A

1.4 PR ERERE L DNA B93REL

I 1 pg AIEH B stk bRz 320 DNA, i
A 10 U 1y Sss | HIEAL R, 160 mmol/L ) SAM
(S-H AR 2 )M ZZ i T~ 50 pL (AR &, 37°C
WFE 4 h, FEILIE DNA 6% ER E A& M6 (1 7 v LA
M, FEAE-T0°CARAEREH
1.5 PCR

P14 R NAK RS 5 uLIRRDNA, FHITH:
9 AR 3 AL 51 4% 4 Fu: 5-TTGGGGTGTGGGT-
TTGGGTTTTTATG-3' (1F X %) & 5'-CATAAACACC-
AACCCCACTA-3"(Jx X4%), FHITH: 1) 34k 519
N Fm:  5-TTGGGGCGCGGGTTTGGGTTTTTAC-
GC-3' (IF X 8%) & 5-CGTAAACGACGCCGACCC-
CACTA-3" (Jx XS, i Bl T B TRBAR M
245 B 2 7] 45 B (Sangon, Shanghai). PCRJ W 4514 4
95°C 5 min, #XJi 95C 30s,63C 30s, 72°C 30 sfif
35 MR, e 72°CEEH 5 mine KRG 3, Taq
B 2 U. J7H PCR X M {F Eppendorf Mastercycler
(Germany)H 317 .

I 9 uL fI3 8P4 2% A I LAE I B iR b
I VKA U9 3G UK, E Genius BE R R R 4t
(Syngene, USA) N ML H-HaAH, ¥ 145 Bt A 74 bp.

1.6 ZFEFNF

HLvk A ¥ V)R SBS 1) DNA 4lifb ik 7 £ 4lifk
PCR 7*#J(SBS, Beijing), LFEVTIEGIER% pUCM-T
BWAKIE T F E. coli DHS« 2 540 B4 T4
Y TREH AR S5 A FR 2 7] 1 /37 (Sangon, Shanghai) . Il
745 B 53R 2] DNA #E47 EE X .

1.7 SHitabiE
FHSPSS11.5C (SPSS Inc., Chicago, IL) it #ft:
BATG 30T S ULER K%, BAP <0.05 24
EENIE -9
2 4 R
2.1 4HLG FHIT EF 5% CpG BRIRELIRE
FFm5 9454 30 4 1E 5 sk bRz DK g
Y55 (1 1E 2N R WL BH I v B, 30 461 7 2 41
bty 16 By HEH 74 bplfFIE B, Kl Rk
53.33% (16/30). 1E% B MAL 5 & s 4 2R £7 16
BEMETE (= 21.818, P <0.05). FIFus |k
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BL, 30 I3 BEAUBHIR 1R DL R 55 R 414U % bp Marker Neg Pos T8 P8 TI2 PI2 T2 P

TR Fr B, 78 30 )5 s A 2R, A7 14 41 B0 FH
MR B, PCRES SR ILE 1 F1L 1,

bp Marker | 2 3 4 3 6 7 8 9 10
100

50

E1 F MSP oL H FHIT EERELRKRS
1: Fu MBI PEXT I 2: Fm R BHPEXE IR 30 561 8 1) Fu 453 4: il 8
) Fm 4558, 50 M 15 (1) Fu 558 6: Ml 15 1) Fm 4558 7: 9ol 26

o
Fig. 1 MSP analysis of FHIT methylation status in tissue
1: neg. ctrol for unmethylation (Fu); 2: neg. ctrl for methylation
(Fm); 3: Fu of pt. #8; 4: Fm of pt. #8; 5: Fu of pt. #15; 6: Fm of pt.
#15; 7: Fu of pt. #26; 8: Fm of pt. #26; 9: pos. ctrl for Fu; 10: pos.
ctrl for Fm.

2.2 M3z dh FHIT && 5% CpG BRIBRREMLRE

FFm5 04 8 1% 30 1 4d e 1fi 2 LA & 30 1 ey
200 SE A A R AL 9 40 P A R R B BH P B 151
o) m S B 3K R 46 WIS TR B, K
HR N 30.46% (46/151). A eI 3 55 5 S (55
L3 TRV A7 A 8 25 7 25 57 (y* = 12.253, P < 0.05). JfIFu
IR AR, 30 491 fidt FE N M 3% DL K B8 A0 ) I i)
PR A M R IR B, T 151 491 B S AR
H105 BRSO 2 BHPE A B . fEIX 151 il g A AR,
A 30 ) B TR A IR S AL AT X b, R
J2 PR (03 48] v, I 2 A1 Ok BH P A H 2Rk 62.5%
(10/16)(Kl 2, & 1) HAZUEBIMERHAI b, Mo
1B BB M B B 1285 12 1) S AR TR A R 0 80%
(24/30).

150
100

50

2 HASME R FHIT B E R EWOR0R 83T b
T8: Jifl 8 HILLZN L L P8: i fhil 8 i I 45 5L T12: Al 12 fy2H 41
S5 P12 W) 12 MR A5 T26: Wifd) 26 MALZLEE AL P26: Wit
26 LI 45 R .
Fig. 2 The methylation status of FHIT gene in tissue and
plasma
T8: Tissue of pt. #8; P8: Plasma of pt. #8; T12: Tissue of pt. #12;
P12: Plasma of pt. #12; T26: Tissue of pt. #26,; P26: Plasma of pt.
#26

2.3 FHIT £EA 5'i% CpG BHRENMRESEIGK S
xR

71 151 B RAEAS, Fem R 2001 T 4 31 4,
113 37 1, T30 82 1, IVIH 1 9. S IHFHITIEA 57
Ui CpG &% IR T EEAL A 2203 0l o4 T30 6.45% (2/31),
11 309 24.32% (9/37), 113 41.46% (34/82), VI 100%
(/1) FWMAEAE B2 5 (52 = 16.062, P < 0.05),
W 55 1 DR 23 SO ) R T, P A P TS P 23 A 8 1)
s, 15 A B R (* = 3.974, P <
0.05), 1A AHAB P L 2 7] 22 73 G B (P > 0.05),
W& 2,

2.4 FHIT £HA 5'i% CpG BHRENMRESSHFIES
REIKFE

76 151 Bl REA T, A% 09 Gl 4t 40
%, G2 2 60 f9l, G3 2% 51 B, 2% FHIT LA 55
CpG & 1) F ARG IR tH 2% 230 G1 4% 5% (2/40), G2
% 28.33% (17/60), G3 2% 52.94% (27/51), 3 4l

*1 EEHREALMMEPLRESIYTBER
Table 1 The amplified results of different primer in tumor tissues and plasma of cervical cancer
H 23 Tissue 1.} Plasma
FHALS Y Fm IR EALS ) Fu FHALG ) Fm AR EAL T Fu
Primer for methylation Primer for unmethylation Primer for methylation Primer for unmethylation
SHALE X4l C SIS E X4l C S E WAL C KK E Xf 4L C
Experiment group Control group Experiment group Control group | Experiment group Control group Experiment group Control group
FHfE Positive 16 0 14 30 46 0 105 30
MiM: Negative 14 30 16 0 105 30 46 0
&1l Total 30 30 30 30 151 30 151 30
x’ 21.818 21.818 12.253 12.253
P <0.05 <0.05 <0.05 <0.05
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F2 MEHAFEHIEKIPMERFHRHERNPRAHNEE
Table 2 The number of methylated gene in different clinical stages and tumor grade in plasma samples
I PR 53 41 Bk FH P45 PR (%) ML B FH 1 % FHTEZR (%)
Clinical stage No. Positive Positive rate Tumor grade No. Positive Positive rate
I 31 2 6.45 Gl 40 2 5.00
1I 37 9 24.32 G2 60 17 28.33
11 82 34 41.46 G3 51 27 52.92
%71 Total 150 45 30.00 471 Total 151 46 30.46
TAAE B M2 5 (> = 24.536, P <0.05), BEEHLIZY  MFHITIER 5% CpG i DNAM Y41 53 K 41 DNA

SrGR BN, ORI B R AR s, H
FAAB W 2 I A7 22 5 W (G 5G2 Ay’ =
8.490, P<0.05; G2 5G3 412 [, = 6.977, P < 0.05)
(% 2),
25 MR

K SO NI A Fm 51908 34 )5 i3

FHEEXT, 45 SR IAEFmPH AR A F 10 NCG R IC
WA AT, PHZCGE KA T A AER
HIFH, 2 h WA R A BB 5 i g 41741, 3
SV PR S BRGS0 5 TR A K I TR I A A
H1, 3% 74 bp, H 2 5 3 MWpah e a—5, v I
PRI A o 2R F R I CI 368 TT, MRk
Z

1.CTG GGG CGC GGG TTT GGG TTT CCA CGC--GCG TCA GGT
2.TTG GGG CGC GGG TTT GGG TTT TTA CGC —-GCG TTA GGT
3.TTG GGG CGC GGG TTT GGG TTT TTA CGC --GCG TTA GGT

1.CATCACCCC GGA GCC--CAG TGG GGC CGG CGC CGC TCACG
2.TAT TAT TTC GGA GTT --TAG TGG GGT CGG CGT CGT.TTA CG
3.TAT TAT TTC GGA GTT --TAG TGG GGT_CGG CGT CGT.TTA CG

AU B AL N N R R Fme B4R
Ty E AR 3.

3% w
FHIT JERRA T ARG a4k 3p14.2, IEX AR
A

B

W R B Al B t(3; 8) B A T B s RN B R UL I
Aphodicolin 75 T4, FRA3B, &2 42 R —
A4 (histidine triad, HIT)JE P Zg 1 2 —, B 104
AMEFA . FHIT £ cDNA K25 1.1 kb, it
—ANH 147 DNEIER AL 16.8 kDa N IR IR —

A A/\N\ f\[\l‘f\m_.m mﬂ/\:\

mm.. I\N\ W 'w'ﬂ'w}\“ Wi Af\f\/\ !\f\ﬂf\ el /\"'ﬂ/\f\

A

e

B3 EHEEE FnBEERNFE
Ac BRI B ZHZRIN L C: i T
Fig.3 The sequencing result of methylation of FHIT in plasma of cervical cancer patient
A: Positive control; B: Tissue; C: Plasma.
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WERR /K R (FHIT), 2 5 DNARIE & R 41 i & J 1)
WL, FHITEG Z IEW AR 8 £IE, AT,
B I EALA TS EEON TR, NE AR RLK
SO ARR AR . 2 H RN IR AT CAE 2 RN K Rk
P e 8 2 2R A0 1 2 e R I DR FH T 5 DRl 2 B8 R 5
A | R ) B 3 S T PHITSRE (R A 2K 3 5 0% i
AR A R, Rl A A2 1 5 A Pl 1y b
P T g 0 K A DG, Bl Ak B S0 ) 1 EE 4

a1

B SO A I e LR R 2 —, BT
Ja L VEFRRE S TR ISR A, RAERN 16%12, B
FENE IR A S HPVIR 35 [ & e 47 o3, a2
HPV B P 1 3858 K 2 B0 A7 Sr R s, i B ™ R
FEAR PN S5, BT DAE S0 16k AR e 5 A R = A
5%, T SR A DG DR RIS A B A0 (1)
LR R B e . MR DA e, I
g K2, MON FHITIE D 5 5 3500 R 42 K &
MRS H 28 5 R AT R, HEZEE P AEFHITA
IR R BB 2 A5 M B (LOH) « 2l & PE B2k Bl — AN i 2
ANGNE T E R gk S UL R A R
AU AR O FHITIE PR 1) 20, i R 2k 06 5 3L
55 CpG & 1 5 F AR A7 B, 3k 5 i 7 A
X FHIT e R 3 W 1 AL 2 SR TR 5T 1) 2%

A N 2R 356 IR 41 DN A fg 558 (1) 38 W gt 1 2
Bt 77 AT 5 SE BBk . e 1 SO A iR A
BRI o R SR AN ], DNAT Rk 2
AL A0 KA 5'3 CpG i & A Ak 2% S LIS e
FE DR R e am ot o AR A B T 40% 1) B S (1)
FHITHEL R 573 CpG &y H I IR AT FHIT S 1 7E 67%
(1) 5 S B AR RIA, BEWIFHITIER 5'3 CpG &)
1) FA A 7 B s R AR A AR . HET, AT
38 K ] A0 R S M PCR(MISP) B2 A X6 3 Ak R
AMATRE I, e 2 ) 6 1R A k18 1 3¢ i P 34k
AR ELDNAF I 22 5, vl BLBTE H 45 B e
YESI4, 4k T AR IR I 4 AR, i HL AU AR
FVFE RN REFEA I DNABE T B I BF 5T, Aok
H A AL 5 B A DI R 4 2R DNA, 7 1 000 4
Ak F AR DU AR AR — S F R A DLE m A DU H ok,
T LR A 2 A DR I8 L o R AR S A ) g 3

N9 S o/ A P B R 579 CpG i)
() R EEARIR S, O g 19 e ) 45 ka2 I 4 0 T 3 1)
BB AT R WIAE S Wt i N i g/

I3 A ] pl6 JEP . DAPKIEE K FIMGMT I [A]
(i 64k . Yang H JEU45 05 40 451 75 # £ 10 1
WAEAT W 9T, K DIDAPK. pl6 HIMGMT I X I
FACHIRT R0 40%. 10%F1 7.5%, 1f R 41
U IR R 0 R 60% 28.2%F11 18.8%, 7 1ML
i3 2 2 B A — AN JE TR R AR AR L 26 53
A 55%F77.3%, A I RS I S R A T R4
(1S 6 A0 o FHITEE DRI FE G Ak 2 15 R 7 800 1) —
AN B R, AH 550 0 A R/ T FHIT
B DR ) R AR S R B 0 R I . BT R
MSPJ7iERT 151 4615 2500 5857 LA AR 30 491) 5 250
FHLREARATFHITE N 55 CpG F BEAL RS AT
WESE, KRB AL R AR N 31.13%, %)
PR 22 i e AR # O 53.33%, LR FAZH 2 (1)
T E 20 80%, 1M 7T 1E 5 X LA v o e L HH B4k
SRS o X P L A0 4 SR RS B 12k P I 25 5 0) 7 (1% i 9 4
LUy M PCR™ AT I 7, R B 5 e 4 21
(AR 58— B, PR T FHITER 57
Ui CpG 5 ) FY S5 Ak A o 30 R A 1 — AN T B TR 3%
17 FLAE £ 35 25 rpom LRI 303X b AR AR 2 1 A
78, FTLAFHITIER 53 CpG i B SE AR IR AS JUDKS 1k
AU TG T R T R A

AKX B i B FHITEE R 5'56 CpG & (1)
FH Ak %6 511 PR 43 391 R0 B 2% 43 4 (1) G R AT T 3)
BT SWIFHITEE 573 CpG & 1) S Ak A
ok T3 6.45%(2/31), 111 24.32%(9/37), 11
41.46%(34/82), IVIH 100%(1/1), Bl A 7 301 () 18
i, AR BT RE S, & WA A A W 2
Sy = 16.062, P <0.05), JuH: T 15 1112 4745
WEME R, U RS I 2 e B, R
U 112 WG R S AHIESE T 9 SR A 1 B
i, IV IR 0 ) B i /b, b T AT KB FEA
RTI o e 27 43 GO 0 I PR A28 93 3 A G 3
5%(2/40). G2 1 28.33%(17/60).G3 ] 52.94%(27/51),
3 2] IR A A b 2 T 2 (P =24.536, P <0.05). W]t
00 B2 Oy O 1, R R A IR BH R 2R R
T B Tl R 11 20 R SR, AR 1 R R
XA B R AR R TN ST VA R T R
B RS2G4

T 2 A L AN R AL 2 FHIT 3
DA FRE AR S I IE I, AT B FHIT JE IR 1) F Ak
X B B0 IR AR A A AR . IR R FHIT &
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DR BRI 23 7 AR 2 o0 B, K D0 B 500 (1 81
PEZ W, TS KAl B L T R O0E 0 T B, 4R
FATEEIEAT 22 A B 3008 A 50T TR P R A i B 0 5 T
JHIWESE, CASR w32 W 2o
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