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Abstract

AIM: To evaluate the possibility of using GATA
binding protein 5 (GATA5) and Vimentin pro-
moter methylation as markers for the noninva-
sive detection of colorectal cancer (CRC).

METHODS: Stool samples were collected from
49 patients with CRC and 37 endoscopically
normal subjects who underwent colonoscopy at
our hospital from February 2012 to December
2012, and DNA was isolated from all samples.
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Methylation-specific polymerase chain reaction
(MSP) was then utilized to analyze promoter
CpG methylation of GATA5 and Vimentin.

RESULTS: The sensitivity and specificity of
GATAS5 gene methylation assay for detection
of colorectal cancer were 81.63% and 86.49%,
respectively. The sensitivity and specificity of
Vimentin gene methylation were 44.90% and
86.49%, respectively. The overall sensitivity of
detection of fecal DNA with at least one methyl-
ated gene was 95.1% in patients with CRC. In
contrast, only 10 of the 37 (27.0%) normal indi-
viduals exhibited methylated DNA in the above
promoter regions. GATAS5 and Vimentin promot-
er methylation showed no significant correlation
with gender, age, tumor-node-metastasis (TNM)
stage or tumor location.

CONCLUSION: The abnormal methylation of
GATAS and Vimentin occurs frequently in fe-
cal samples of patients with colorectal cancer.
Detection of aberrantly methylated GATA5 and
Vimentin in fecal samples may be a promising,
noninvasive screening method for colorectal
cancer, and the combined detection of multiple
gene methylation for colorectal neoplasia screen-
ing is superior to single gene detection.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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WAL B 0%
ok AT KA
MSPi R 547 £
1@ DNAFGATAS
Fo Vimentin % 3
B B3+ ¥k
KA, AR fERL
1 CRCH 4
W ag s R R
FAHE.

Wi £ B8

Chen¥ £ I, 1=
F Vimentin % —
NI RF Ly
CpGy, £ EFH
ST AR R, £
CRCYHAZEE
WP AL, A
46%4% CRC & %
%) Z/2DNA P T
Heml B T A
4489 Vimentin, 4%
Ftk 4 90%, 12k
Y OEE 45 R
28 Fu B A AT
DNA ¥ #: 5.
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(Vimentin) 3 B & 3 T F FACAR & 694w A T
%5 B % #%(colorectal cancer, CRC)-F#1 L. 4]
i 64 ST 471

FiE KEHLETETET P SERAE
$22012-02/2012-1269494] CRC % % #=374)
B xR A e 4R, AP 5 AR IDNA,
KR P A ACHF S PCR(methylation-specific
polymerase chain reaction, MSP)3 K547
GATAS#eVimentin 5 B & 3 F 49 F ALK .

R ACRCEEZ T, HMGATASE A F &1L
# B CR C A9 SR Fo 4 714 5 51 4 81.63% e
86.49%, Vimentin# B F F AL 69 B R Fo 45
T3] A 44.90%F286.49%, FALE F &
YA — AR TR £ 95.1%, 4B
T, 3TANEF AR T RA10M(27.0%) BT A
DNA W 3k, £ H FA8 % 54 87, GATASA=
Vimentin B ¥ £ AC#g Ak 55 CRCE %
EE MR BB S AL B Rt F A
# b

Z5i: CRCEAEDNA ¥ GATASF= Vimentin & B
%??%4ﬁﬁii$ﬂﬂj’_%f£?ﬁ_%éﬂ’ —f*k';—/fﬁi’i
AP MGATAS A Vimentin & B 7 44T
4% % h CRC-F-20 K00 145 6 — 97 5 sk, 3+ B
BEAHe ] %k B PR 5F A 25 B Y E 09
B TR AR k.
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D3RR GATA % 4% & 5(GATA binding protein
5, GATAS) A= 3% 7% & & (Vimentin) 3 B 7 EACK &
L5 4& # J % (colorectal cancer, CRC)#J X £ & % &
Ziitak, EIEDNA P AL F P AR 5
%% ZCRCH R S oIS BEFdE 1, A RH
FEZNECRCHH & 7 k6931 %, 5 B, GATASH
B R A CRCEAA 7 & F B 4G — N 69 I 98 £ 4
&M

OTEE8Y, Fh=, S5, £, EGRI. GATASKIVimentinks
BB PEN S EREES ZEPIUNRIGR=RY.
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AT, BRYEME RN, I Kk e R
i JBE 2 3 2 R R 3 A 2 O R R R
T AL 22 AR W LhE SO AE A I oy R0 7R
o] AR AN DN AT B o8 1 B TR 4H &
B S, A3 Y AR AR E M (chromosomal
instability, CIN). 4 LB A% E P (microsatel-
lite instability, MST). &K 5845 DL K JE K] H 3
£, DNA F AL CpG A% FRRR S i 1Y) A mas e
TEDNA F FAL RSB (DN A methyltransferases,
DNMTs)HI4E T b — > P ke ar pLAE
G BL DR Vg, T 25 AR U AT DA 5 e
D] B0 0 A0 R k. 2 AR IR I, e 2 TR
CpGEHHICpGE = EARES, DT
Jip B N Ik R BN S 3 Cp G &y R EME R
AR LT R A P M G AR TR 2 R R R
(R 0 AT DA - e g R 2 Y, S
% WUV Jo 3% 46 A T i 8 4 G TR S B Cp G
By I EEAIR LA B T 34T CRCIY R 12 7.
& E (Vimentin) J& 1 (8] £F4E 500, A 7240 L &5
. TR, M. FT. E5EFRRIER
A5 Z T TR AR, AT TR T AR
CRCH' VimentinZk R v {F g F AL FR S 58
FHMEANE 3. 95 B, 80 Vimentin& K (1) H 240
bR EE N R WCRCHAER NI & 77 2
BeridkAb. TMFE T GATALZE A A5(GATA
binding protein 5, GATAS)%: A 1 AL th & H
RAEAE L L IR B R 12 A TR R 4 e R A
DAB2(disabled homolog 2), L iff1%s S
5, X PP SE R 3 CpG & 2840 mT 530
ZAERIUTER. R IRATTR FIM SPEOR 73 #r 40
DNAHGATASH Vimentin 3 B 5 2+ H AL
R, CLPPEAL HAECRCH 2 W 18 78 I R
N FHANME.

1 MRRITSE

1.1 ##F IEE49BICRC(FITA 2 Wi & A B B
ESE, FBINGEbRHE: ()AFEAT S A AR AL I
B (2) B PR A BT AR ZATATIB YT (3R ST
A5 AN ARBEATAE TR N PEERAE, BLIE S A
. NS KX 3THI N B RS R R REE (T
U0 RAFRETE3S-65 4 Z ) I SRMERR A, FE(F
PRAT TR SN Bk B ATUSCER, PRAFAE-80 C
. AR R R . FEEDNASZE
R (Qiagen, #2E): QIAamp Mini Spin Col-
umns 50, Collection Tubes(2 mL) 200, Inhibit EX
Tablets 50, Buffer ASL 140 mL, Buffer AL 33 mL,
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| BN
VA AE W BF X
CRCA E % 3t R
2R Primer  KER (5'-3) BWSE (T FIgKEbp) 9% AW AL
FGATAS AR 7
GATA5 M F: 5'—_TTAGAAATCGAGGAAATCGC-3' 54 133 A Ak
R: 5'-GTAAACCCCCTCGTTACGTA-3' B 45 ) 3 52
u F: 5'—TGTTTAGAAATTGAGGAAATTGT-3' 48 133 g:i 741 ‘i # fi
. . DNA 7 A&t
R: 5'_CCCATAAACCCCCTCATTACATA-3 B b % CRC.
Vimentin M F: 5'—AGGAAAGTATAAATTTCGGGTGC-3' 52 173
R: 5'_ATAAACGACGTCTTTCACCCTTAC-3'
u F: 5'AAAAGGAAAGTATAAATTTTGGGTGT-3! 48 173
R: 5'-TATAAACAACATCTTTCACCCTTACCT-3'

M: BBE(L; U: IEBEAL; F: EI5S1¥D; R: T35 ). GATAL: GATASSBZEE5. Vimentin: SEED.

Buffer AW 1(f# I FI 25 mLIE/K ZE%)19 mL,
Buffer AW2(f# F R IH30 mLJE/K ZEE)13 mL,
Buffer AE 12 mL, Proteinase K 1.4 mL. DNAE
P it R A A #A 7 &(Qiagen, fE[H): Bisulfite
Mix 6 tubes, DNA Protect Buffer 1.9 mL, RNase-
Free Water 3X1.9 mL, DNA Spin Columns 48,
Collection Tubes(2 mL) 96, Buffer BL 31 mL
Buffer BW(f# I i 130 mLIE/K Z.F%)2X 13 mL,
Buffer BD(f# F i in127 mL7E/K Z.1%)3 mL, Buf-
fer EB 15 mL, Carrier RNA 310 pg.

12 F ik

1.2.1 £@DNAJRE: HL600-800 mg/e £ 4% %
fEREA, 1% QiaAmp DNA Stool Mini-Kitif 7] &
(Qiagen, 2 [E)FEHDNA, #e1F% 183 34T, 46
L IIDNAE A7 120 CF.

1.2.2 DNAE AR 8.3 40 22 DNAZ G B VAR
FRA LA FEJ5, CpG &y rh B S AK I it s g AR
A PR E Al 1) e e i U2 AR Sy PR E , SEEDN A
(1) F M At PR & R A #2456 F EpiTect Bisulfite Kitis
A& (Qiagen, fE[H), 1A E 4 U I HEAT.

1.2.3 VAR FHEPCR(MSP) A W ik: GATAS
M Vimentin K PRRE 5% A FIIE HERAE 51 )
Fel B IR FEEANY KR 1, MS-PCR/X
AR RS ARFUNS0 ul: DNAREF2 pL, 2Bl
Buffer B 10 pL, JH7K34.8 uL, dNTP 1 pL, I
TSI P51 ul, Taqli§0.2 pL, MS-PCR% W %%
2 55125, 95 CHIAETES min ; 55225, 95 C 305,
Tm+8 C 30 s, HAMEIAFF0.8 °C, 72 °C 1 min, 3
10/ME3F; #5345, 95°C 30s,Tm 'C 305,72 C 1
min, FE38MEH; e, 72 ‘CLEMT min. #5 pL
PCR=ITE 1. 2% 35 F M 1 HEAT rLK, il
JRNBERL % 48, HQuantity Ones Hr 44
X B S AT 0 AT HULL
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S AR K ARG
SPSSI1.07r BT 4K Ab 2R, - 2H 8] L 8K FH ek
36, PHE 5 LR F o A S0 5K Fisher ks B RS 3025
P<0.05HZEFA G E XL

2 R

2.1 CRCA B ¥ A5 6 K 5% 3 4F 4248 %
MR A CRCE #4941, 1E 5 X 4137
i, FECRCEF H B 1% H40.8%(20/49), &1
1559.2%(29/49), I HFR <505 & & 5
18.4%(9/49), >50% [(JCRCH# 181.6%(40/49),
AR 4 i 963 A S5 9 BEZEAT MR TN M 43 9, 4941
CRCEFH [/ AW B 2064, HEEH
53.1%, LI/IVIA B # 46.9%, MRALT B g
B R BN67.3%(33/49), H4mEE b
10.2%(5/49), & 45 B35 1522.4%(11/49). ARHF
TR KI: CRCEH FEMEHCATASEEH B H
BAKFEBFERFELRE = 1) HENE@ = 1D
JHRE 23 BAP = 0.15)FIAL B (P = 0.07) £ 4 it 2
e, 3F HVimentin®e K W K4k 5 B3 1 4E
(P =0.25). TERIP = 0.71) KRR WP =
0.85)FIHL B (P = 0.76) W LG i 2E A M (3R 2).
2.2 1R GATAS. Vimentin L R P E A K ik
2.2.1 MSP% R: DNAZH Wi R R b2 5, LA
H 5 DN AFE B, N H 564k 4 55 1 F 3
AL ST 88, RA G Bl
B R AR e 1 S 0 1) e BOA REd 38 =)
FE IR AL A e b vt s M S P14
PR AR 2671, TS HE B R R A4 T R RE A,
BUE P E S, TR R RO R TN
B 26 T IR i, 3858 SO 64K H B
AR F IS, AN B B0 26 R, 8
SCRFER AR AL, @R G R g R1%,
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m2A2E
£ 1 DNA P
GATAS5#»Vimen-

tini 7 A K A HS1E n GATAS Vimentin Combined
Wk el g ok
W% & CRCA & 5 CRC 49 40/49(81.6) 22/49(44.9) 47/49(95.1)
0B R M A R M3
'Ti’rfﬁ BA ;Wf 8 20 16/20(80.0) 7/20(35.0) 19/20(95.0)
ANPMCRCHH & F
R, A g 29 24/29(82.8) 15/29(51.7) 28/29(96.6)
GATASH 2 A H AE 1.0 0.25 1.0
CRCRA % & F (=)
Bby — A3 6 I <50 9 8/9(88.9 5/9(55.6 9/9(1.0
e < /9(88.9) /9(55.6) /9(1.0)
>50 40 32/40(80.0) 17/40(42.5) 38/40(95.0)
AR 1.0 0.71 1.0
TNM Hf
I/11E8 26 19/26(73.1) 12/26(46.2) 24/26(92.3)
H/VER 23 21/23(91.3) 10/23(43.5) 23/23(1.00)
AR 0.15 0.85 0.49
i eiyy=i
B 33 24/33(72.7) 16/33(48.5) 31/33(93.9)
Yt 5 5/5(1.0) 2/5(40.0) 5/5(1.0)
5 11 11/11(1.0) 4/11(36.4) 11/11(1.0)
A= 0.07 0.76 0.60
EBER 37 5/37(13.5) 5/37(13.5) 10/37(27.0)
CRC: 5Ef7fE. GATAG: GATALSSERES. Vimentin: RIPED.
HH UM RS ORfE AE
GATAS 81.63(67.98-91.24) 86.49(71.23-95.46) 28.44(8.67-93.33) <0.01
Vimentin 44.90(30.67- 59.77) 86.49(71.2— 95.46) 5.22(1.74-15.64) <0.01
Bt 95.92(86.02-99.50) 72.97(55.88-86.21) 63.45(12.93-311.3) <0.01
GATA5: GATASSEDS. Vimentin: JBIEES.
Casel Case?2 Case3 Case4 Case5 Case6 Case7 Case8
U M UMUMUM UMUMUMU M
A~ —~ - - e
C
Vimentin N
C
B 1 MSPRNFYERBREARAPETRER. M: Hik UAERE M N EFRFEA; ¢ SEPEEREFA. GATAS:
GATAZ%EA 5 5. Vimentin: JHEEH.
IR ILIE R X IRASEDNAL I MSPY I HAE  86.49%(5/37). CRCHEHEFHDNAH, /04
FILfE =), MCRCEZ FMEDNALIMSPY  — /MR AL I HE 2 0995.92%(47/49), FHLL
B A=) R, 3INIEFEMEAFHAEIONE/RADNA
222 EEHAF AR T AN B EEAG  FEL, FFRERT2.97%. EFREDNAF
FPE &R ORMA: fECRCHEE Y, GATAS M Vimentin -+ MGATASF VimentinFE R () F ZALIE WL IOR
FE DR B R AL I BH P R 4 1) N 81.63%(40/49) . fEH 4 7 N28.44(95%CI: 8.67-93.33, P<0.01).
44.90%(22/49), 51T 51986.49%(5/37)«  5.22(95%CI: 1.74-15.64, P<0.01), Bk Rzl #
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XA J5 ] AL 7K O R1E M 63.4(95%C T
12.93-311.3, P<0.01)(#3), TATRIHF P
$1<0.05, 5K CRCEZ FEH X A4~ 2
DAL ) B A /K 5 1E ok IR A R AS 22 ) 22 e A
it L.

3 11E

BEARXF50% UL E AN N 4T CR O 2 m] BA B
D B R R R RBETS R, B T4
TR R AN R IEE — gt
RAE, A VF 2 B A2 UL B A i
fith A2 N i 2 7 2. &5 L R 11 2% o
W71, P8RRI R (fecal occult-blood test,
FOBT) &l R 2 48 F (AR ARG 5 7
i, 2R, FOBTH R EUE R A 15%-35% , 1M H.
0 AN 51T 2 B I fie 8 AN 25 5 A
SR BT 4 e 1 4 P I SRR E AR K 1
S B A DT I 7 3 N 5 i s 9 5 2R A, R
FRATTAT LS AE A A R HH N 8 v ya 40 B 1)
DNA, JFit AT 4T, fE8 -, af T FIHCRC
(11T B A T, A5 A 72 3 RS DN A A8 7
CRCHIZEFEAAAEBAEAT4THE. AhlquistZE" 47
T22BICRC, TIBIRRBE>1 emi) &35 F28H) IE 5
ANHIZEMEDNA, W MK-ras. p53 L5 g IR vt
J& Y% (adenomatous polyposis coli, APC)Z A 1)
1548 L 1) SEAR A S5 R SR AE . AR 56 X i
MCRCHIREE N1%, IR N82%, Frstth
93%. SRIM, H1 T80 (1w A 2 BB R A
BT, DNATAR KA 9 C R CHifide A il
PR FH 52 2 T BRI, VF 2 05 R IMTE DN A
FRRS I 2% 384 2 AR A S TR R A AT DR N
RCHA TE RS I T B ok i 45 L R Y. A5
FEXF AL FEE DN A A4 5 RSk A I C R C
frMetazr#r, R EA I 45 B i bR 1) BU I Sy
62%, 1551 N80%!.

TEAW T, FATTXF S AH R i o A ) FH
DN AR —FpAER NGRS 5 1 ) vl 47 P 3k
7TV, BT Vimentin B/ B A ir EY
R IAE 9 BHACRC AR R NI 25 07V CAl 7
Ak, BRIk, FATT ORI 5 — 7 T AT LAk — 2B P4l
VimentinZE R EAGAT I B F T CRCIf & (1]
7P, 5, it L CRCE H DN A
FHGATASHI Vimen tinFE R B Ak 17 SR VFAh
GATASE:R H EAAE N AR BV RAT M CRC
IV AE AT BE M. Chen® MR IN, 1 T Vimentin i
— NN F BIEICpG ), 7R IEH 5 5L R 4R H
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b, FECRCHEHA HLEM H AL, H5Dukes' />
R i e 4% R 2B A G, I M46% (1 CRC EE & 1)
FEAEDNA A AR 2 7 5 F AL ) Vimentin,
S N90%, (EAR/DTE IEH 45 i 4L 4R IE &5 N 3%
EDN AP E]. AL X I DN ALK H
TSI, K I 44.9%{ICRCEH FEDNAH
A LUK S 4 R IR I VimentinFE [H, 45 740N
86.49%, 5 LB FLEE RAREL. 9 TP GATAS
J= DRI g R A b 25 0 SR N 85 ¥ e 99 g
i71E, HellebrekersZ5!" 5 CR C Az 1E & o 8 K] 45
H IR AT GATAS B F AT, R
79%HICRCHH GATASHE K FH HLAK, 1 75 1E 7 45
HIBE B A E13%. TEA Y, ATIECRC
BEMFBEEDNAT I INGATAS F R4k, St
H81.63%, Hi 5 N86.49%, T LIEAECRCAH
ZUh ks 2R, FRIm iz = T 3508 Vimentin5: ]
FR LA ) BH 14 22.(44.9%), R, 7E FE{FDNAH S
MGATASHE R W EA AT AR N — PR )
P £ WK & CRC.

FRAT I %8 3 P A Jik PR B A6r T C R CREAT
THET, KA 95.92%FCRCEFH FEMDNAH
F A 1N R Rk, TR IE 6 R A
27.03%. 5t B I -E5 R 0 355 D] PR A 1) SRR o T
SRR — AN BE R, AR B A e AR X 3G . 1
H, FEEDNAFF RIS 3 ) Fs
Ji IR IR EE S5 A% 1 73 (TN 73 30) LA K e o7 B
Z B M, X B T4 R B, XA
5 0 B B S A C R C B 3 DL R fifRg ok A 4
&8 B il ity 5Cze v G 22 3. AR AR UK S ARAFAE
—ENRRYE, WFEA SR FEAERE I BENLYE
E ISR PR, PRk, FRATTAT CAE— 2Pk
FEAS B Ry KA IR B0 BRI AT 5550, Ik iR 22,
TR AT DR G B VP ik P I 7 R R R AT 1

B2, AT LRI, GATASH VimentinF
Al H 4IRS 5 CRC IR A K R J& % DA K,
FEMEDN A H X P AN Ji PR FR S A A 7 32 0
CRCA e i HO BRI A4 e 1k, B O AR 1R
ANPECRCIHE I LT 5, 7 H, GATASH i
JHCRCIE B 2 = B (1 — AN (1) g AR b i
Y. SR, X I TR ARG 7 2 S L R
AT 5 Ltk — P U AR AL, IXFERE A B T3
15 FR ARG B SR8 F I .

4  SEXER

1 Jemal A, Murray T, Ward E, Samuels A, Tiwari
RC, Ghafoor A, Feuer EJ, Thun MJ. Cancer statis-

| PG X4

A ULIEAE K
FEmpp it A2
T A 6 R A
ZDNAF 5| &k &
wy & B A5 AR AE
JA. DNAY 3 4b:
CpG=AxHBRS5' 3%
o JLwE v EDNA
WOk i A
(DNMTs) 45 4£ A
The E—AF K.
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A 3494 CRC
BB F376) EE
PR &0y E AR
2 R IBDNA,
SER AT A
FHPCRE K 5
W GATAS5 F2 Vi-
mentin® 3k B 2
FHF FERKRE.
%R R EABAE
AP MGATAS
Fo Vimentin 3 B
WAL T AR R A
CRC-F- 1 £ 4] #
W7 49 — AN# 7y ik
N B, F3T
o, LB AT
M, A — = eyH

Jaishideng®
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