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Abstract

AIM: To investigate the relationship among the aberrant
methylation of the promoter CpG islands of thrombospondin
1 (THBSL1) gene, its protein expression, and the clinico-
pathological features of colorectal adenocarcinoma
(CRAC).

METHODS: The methylation status of promoter CpG is-
lands and the protein expression of THBS1 gene in the
tumors and the adjacent normal mucosal tissues of 94
patients with colorectal adenocarcinoma were detected
by methylation-specific polymerase chain reaction (MSP)
and immunohistochemical technique, respectively.

RESULTS: The rate of THBS1 gene protein expression
(61.7% vs 77.7%, P = 0.017) and CpG island methylation
(25.5% vs 11.7%, P = 0.015) in tissues of CRAC were
significantly different from those in cancer-adjacent tissues.
The rate of THBS1 protein expression was markedly dif-
ferent between the elderly and non-elderly CRAC patients
(48.8% vs 72.5%, P = 0.018), between the tumors with

larger size (= 3 cm in diameter) and small size (53.4%
vs 75.0%, P = 0.037), as well as between the tumors in
Dukes C, D stages and Dukes A or B stages (44.4% vs
73.3% or 72.1%, P = 0.025). The rate of THBS1 CpG
island methylation was higher the in elderly CRAC pa-
tients than that in the non-elderly CRAC ones (37.2% vs
15.7%, P = 0.017), in the large size tumor than that in
small one (32.6% vs 13.9%, P =0.041), and in Dukes C, D
stages than that in Dukes A or B stages (41.7% vs 13.3%,
16.3%, P =0.018). The rate of THBS1 CpG island methyla-
tion was significantly different between CRAC with positive
and negative protein expression (0% vs 66.7%, P <0.0 005).

CONCLUSION: The aberrant methylation of THBS1 gene is
the main cause for the loss of its protein expression, which
plays an important role in the carcinogenesis of CRAC.
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M K HIESE 94 ) R I FE R B AR P, THBS1
EHW BT CpG B P ARMAE G F R

R KA THBS1 &9 £35 £(61.7%
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HEEWGFETHEX=5.67, P=0.017, EHX*=5.93,
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157%, X:=5.68, P=0.017), AZ=3 cm ¥
2042 " THBS1 K\lﬂil\,iﬂ_%ﬁgﬁﬁ:ﬁﬁé<3 cm ¥ RF 5
(53.4% vs 75.0%, X>= 4.37, P=0.037), WAL L
E 5T HAZA<3 cm ¥FIE(32.6% vs 13.9%, X>= 4.16,
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iﬁ%ﬁ&%Aﬁ}mBﬁ}]ﬂW@ 44.4% vs 73.3%, 72.1%,
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X2=7.36, v=2, P=0.025), PALESFEHTA
BB BB (41.7% vs 13.3%, 16.3%, X*= 8.04,
v=2, P=0.018), XMk THBS1 HaMit5 e
PEEK R Z I, BT CpG & PRI E £ 74
REFM(0% vs 66.7%, P<0.0 005).
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FrAE ML TE K (angiogenesis) & M IR Ao AL
F o R 2. ERI#E 2 A (thrombospondin, THBS) 124
HRCR BT /N B o BORE R 2, AT A R 40
A0 PR A 0 PR P N A5 2 AR AT B R, A2
O I AR R PR T Y, BRI T 4 L A
RiM, AT, SR, 15T iR R TN i
AR BT BT R R, THBS1 28 55 3B iy 1)
KA, HZRIAACT 55 o ik i S S 5 0 Bl
THBS1 FE R RIE M E B+ CpG & FEAL 5 K iE &
LG PR B AR TG, 43 #7 THBS 1 ZE PR 34k 5
HER R AR G

1 HRIFSE

1.1 A RICR2EHEE FE2001-06/2002- 12 F A4
N7 3y N P S s e e b B e e A B
N, HAaEbsA 63 4], B2 31 ) (B 1/2 HZ
LR RS AL, DARR S I R IR 208 ) B,
A A Y SIS R (8 45 um) , FEAHE G o
SECH. 5 584, 2364, PR 59.2 £ 11.2 %,
HZHEEH (=60 2)43 6, M TiEm (5,
FH&E M IR 25 ) K 24 6], R HAR<3 cm & 36
B, SR 31 B, E SR 45 6, K
SRR 18 ), Dukes 73 HAA 15 B, B HH 43 4,
CHIAID Hi3L 36 .

1.2 F %k

1.2.1 %% A THBS1 & & & ix THBS1 2 il
SEH A A4k SP . THBS1 B w [ H0 44 K £ |8 Maxin
A wE e, SPARFIE A K E Zymed 24 |7 (B0 T
FE NI B AR A /) . SE s B B R ) B iR ik
1T, Fr P — PR R 1 2 50 FRE. BIVEXT I A PBS
PR TSR — Pk, BRMESS RN B e BHE D) A
PR EHPE A, =R T KEE 5 A AR AR

B, G 100 AR an i, DURH R g (40 g
S TR of e 98 440 L 2 1RSI 6% LAR . 5-50%, 50%
LBl -, +, ++, AETS, HEZ
FEIATF R
1.2.2 THBS1 B 5" CpG & P AR KoK H
R R A A SUE ST A 10-15 5K, EE 5 pm,
FEN 1.5 mL Ep . “HIRIES S, Aoz bk
THZECRHEARKK Mk, B - SRR RIS
[K1ZH DNA. B{ 1 pg DNA(DNA /T 1 pg W hn At
K DNA VEZ0A) ¥ T XK 45 pL A, Mi2.0 mol/L
NaOH 5 pL, 37°CZEPE 10 min. P0IBT 6EEC &K
10 mmol/L [EER 30 uL M 3 mol/L YV Ea & 5N
(pH 5.0)520 WL, EMAAUEER, 7£50°CHFH 16 h
JEVRFR ERW AR, B Wizard DNA Clean—up
Systerm (3 [EPromega’y &) 4ifh. [w] O 44k FIDNA (£
50 ML) FHIAO. 6 mol/L NaOH 50 WL, ZEI#HCE 10 min.
TN 1/10 76FR ) ZFRENAN 2 5 A FR T K Z8F, —20°Cid
%, 12 000 g ESLr 10 min JUUE DNA, i 700 mL/L ¥
ZEE1 nl, 12 000 giEE.L 10 min, 3 LiE, BHRR
T, HWZEEAK B0 UL HHfE DNA, —20°CI A7 & . AL
(THBS1-M) FA9E FH &4k (THBS1-U) 51443 A A T4 1%
THBS1 K 57 CpG & F A0 A0 A 2540 ) S A R 1AL
THBS1-M &|#/5%%:5” ~CGGTCGTCGTTTATTGGTC-3’
F15” ~TAAACTCGCAAACCAACTCG-3”. THBS1 U B|#)5
B :5° ~GTTTGGTTGTTGTTTATTGGTTG-3" FI 5’ -
CCTAAACTCACAAACCAACTCA-3". [ N %4 : 94°C Tz v
5 min J&, 94°CARPE 45 s, 63°CiB-k 30 s (AR R
W51 e, JBKIREE N 56°C), T2°CHEM45 s, 35
MEX G, T2°CHEEM 5 min, HUPCR KV=4)5 uL,
F 120 g/L RAMEEIZENCAEIK, 1.8 g/L MRS
SrHT HBVK S5 . THBS1 JE R 57 CpG &y AL AR H &
7=, 20 g/L RE B BEHE e I 2 F YK
Mg 4iL R G ditb 5, &% B W AR ARG R A
" AT A A

Brip2ehh T8 LLX® A Fisher KRG 4307 AS B4
FUN SR THBS 1A PR A (1 R R A e ) 22 7. SR A
SPSS11. 5 &8 544, 73 #f7.

2 %R

2.1 THBS1 & @ &k 5 KRl Rym#Ee) X 2 THBS1
HERATE 2AEE A, BURCIR, A POR IR A0 T 40
SURIZR MM s, T S e (B1A-B) . 72 K s
H 21944, THBS1 A FAFHMERIEZE A 61. 7%(58), LA
SRIAYEZ WL GRFAVEZE K 40. 4%) , e Rk 77, 7%
(73), sRPHVEZERAD (BHPEZRN 19. 1%) , HFHME
KEERNERERBE(C = 5.67, P=0.017). &
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B KEFERE THBS EEERIXEMME < 200; A: &DMK; B: DMK

R, KBIREASHh THBS 1 HAXK TE T,
THBS1EE [k A ik 5 K IRs I R A A 0% BIERH
JiR 40 £ THBS 1 28 (I BAPE R B R B AR TR 8
% (72.5% vs 48.8%, X* = 5.55, P = 0.018), H
=3 cn iR 40 23 b THBS 1 25 ARH R R IA % B E (K
THR<3 cm KM (53. 4% vs 75.0%, X° = 4.37,
P = 0.037), CHARID AR L2+ THBS1 25 (A FH
PhoR AT A I B IR (44. 4% vs T73. 3%,
72. 1%, X° = 7.36, v = 2, P = 0.025), ANRAE
PRI LR 2 8], AN IR AL B2 AR 4 21 2 ] THBS 1
FAMERERNZE R LEEMSE. #75, THBS1 &
FFHMREETFHRUZESRE, HE=3 cn i
JE, C HAFN D HAMI M 2 W, 5 b e R AR AL AR
JRE R o AL R FE TR (3R 1)

=1 KIZRRELER THRS1 ERRERHEBELER n (%)

IFRWR n o EEFRAEN Pk
PN7li7tE 94 58(61.7) 24(25.5)
RIRTHE <60 % 51 37(72.5) 8(15.7)
=60 % 43 21(48.8) 16(37.2)°
HbEBEINL Pl 24 13(54.2) 9(37.5)
i 70 45(64.3) 15(21.4)
BB R <3 cm 36 27(75.0} 5(13.9}
=3cm 58 31(53.47 19(32.6)°
DRRE =paxd 31 21(67.7) 6(19.4)
Eakakid 45 28(62.2) 11(24.4)
Pv7axtd 18 9(50.0) 7(38.9)
Dukes 281  AH 15 11(73.3) 2(13.3)
B HA 43 31(72.1) 7(16.3)
C+DH 36 16(44.45 15(41.7)°

P <0.05, SNEABLR.

22 THBS1 AR WAL KB EKmEYEZ L
WS % FE R 20 DNA KA, £ MSP §3)5, HH
FEACFNHE B ALY B =) 23 A K 1L AT 115 bp. HiA

553 SR bRAS,  F AR AR AR 2R AL P 434 Dk BH
(E2). KigpiEa i, THBS1 2R8I+ CpG & F
FEAEN 25, 5% (24) , FEFHL AN 11, 7% (11), H
AREAERZERBABEEME X = 5.93, P =0.015),
RR KR EHL P THBS 1 3 F AR T,
THBS1EEPE LA 0T G2 5 K Il i A . B i
Ji9Rg 20 23t THBS 1 5 PR FH RS Ak 28 B (8 vy T2 1R
(37.2% vs 15.7%, X* = 5.68, P = 0.017), H
#=3 cm PR L THRST IR A AEAL R 25
THA cn B (32. 6% vs 13.9%, X = 4. 16,
P =0.041), CHAFA D HAMRE4H 2 THBS 1 25 K FH 554k
R E T A B #AME (41. 7% vs 13. 3%, 16. 3%,
X> = 8.04, v =2, P =0.018), TAEZB IR
MRN8, AN[F) o3 RS B2 e 20 23 2 1] THBS 1 FE K] FH R
ORI 22 7 8T B 1 420, THBS 1ZEDE B R T iy
LIZHEEE, HE=3 en B, CHAFID R IE £
W, 55 g8 o A RS AN e 1) A R R TR

N 5T T

Wi

_-/123 bp
~ —110bp

@ 2 THBSTEE MSP #2409 120 o/l BREE IR B RERL 1
pBR322/Msp | DNA DF-Shrishl: 3, 6: PAME; 2, 4. BE/VERR. 5,
7. REPELERE.

2.3 KpJEML T THBST P AL E RO REXMHER 1F
THBS1 25 (1 PRk i K B i 4 21 36 o, o CpG &%
FHIEALE 4 66. 7%(24) , 58451 THBS1 2% [ AP FRIE 1K
RRIEEH R, T3S 2R F AR (RS 0. 0%)
HEEMMENERAEEE (P <0.0005). &7,
THBS1 & A RE R 5123 N 587 CpG & FEMLE
FAHR, THBS1 ZE[H CpG & AL RIZEF R AEXR
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AR A R AL BEATLIE R R BN R SR 1
Yy, sEtbEile, HiRWE 3 B, 5 GenBank
THBS 1 B A B P S LA - AL P81, BRI I -
By (C—G) A% AT IR LASL, HAtAL I C X732 iy g
WERE (T) , AEHIEALFHIF, Prarc g T (112
PEBREERRAN) . I RS MSP R B e 4 — 5, WS
MSP 35 o I PAT HH JE AR B i) T SE AL
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ﬂﬁmJE*k
B3 THBSIERPBELNFEEIL. A: BEIL; B: KPR/,

3 1he
THBS 1 75 R & £ 2 e b iR 55 pa3t ™™, &)@ H
B, A IR s o B AR R ph3 wr LU
R THBS 1R 1A, Ja & 1B T B2 #&CD36, & {kFyn,
Src B PRIREE, V5T AR T, SR 4 A I
BT T SR AE . A, TSP-1E /G4 5
FE, AR5 AN REEE, TR T R R A
R THBS1 ik 5§ — S0 B R A AT Ry, B
B R EDIA R, FAERIEE 20 ir, Na
O WS R AW R, THBS1 & A
RIEGA S R RERR, ZFEEMEAN
I THBS 1 AR B R T IR EE B3, HIR<ES o
A Dukes A BY B WIMIARALIF, THBS1 & [ RE R
HEE T HE= 3 e Ml Dukes C HAFN D #AMIAFE, T
ANEEBAL, AR AR R e 41 23 THRS 1 Sr 3k
IEEMBL 5 ERWAARAE, whes A EZER
AIRARE, SRR IR U 2 THBS 1 Rk H & 7 K.
THBS1 2K B3+ CpG B F 34k 5 K i S Fo il

PRI B AE SS IR AR E D W, [ R WARIE. [ A2
FARIE T, K 4143 THBS 1 FE K F 354k 23 0
8.6-16. 0%, 7 LA ATRE PR FATE X e i LAz
FTh i (27-37. 5%) . ARFREE R, WALHLIX UK K
JR TR 2R R b L AN 22 4 25, 5%, 73 ERTST 4y B IR 4E
B (15, 7%), HAR<3 em(13.9%) F1 Dukes A(13. 3%)
BB (16, 3%) MMM RAIZRILER, ZHEEE (37.2%),
HE = 3 cm [FATE (32. 6%) F1 Dukes C HAF0 D HAKI A
Je8 (41, 7%) 202X THBS 1 555 IA] PP 364 22 B 12 FF 155, THBS1
TR A 55 g i AR 57 0 2310 R P2 TG B 8 DR K
DNA FFELALA P RIEEL: A RUHFEAL (Type A for
aging) , XMREEEAHINE AL, 76 EE AN M4 21
FrA el L&) CRI LM (Type C for cancer— specific),
SRR R etk R AL, AL T A 2. — IR e A
R 5 FIEAOCTRRS, &5 C R34k, LA4R Mtk
BRSNS Yang et al™ HELERTGTSP-1
mRNA 0k B 2R PRl o 22 A0 Yy A O Bk, THBS 1
KR R 3l CpG By 180 R4, YA 5 B st A it
V55 THBS1 2N 2 4L 5, THBS1 EREEHi&RIA,
WE BHTHBS 1S RS 3 1 CpG i IR AL R IR R AR IA
R F 2R B KA 2 THBS 1R AR IA S
HJEBF CpG &y IS AR IR v R LR . AT 45
SRR, 581 THBS1 PFHIEREMIbRA T, %FEH T —
B FFEEAL, T 36 471 THBS1 SRR BRI 2, AL
RN 66. T%, HAFEALEN ZRA BFME (P <0.005),
WUFSE T THBS 1 AR R S R 51 3 K J3 3l CpG &
ENEDIM R AL R, RAMEisAS, 124 THBS1 &
HRIRGR S, TZFEE B3+ CpG By 2ok FREIRE,
PETRER A B CpG By B G DAL, —SeHAth ) PR 25 an
AR S, W GBS ] 5| B AL R Rk s 2k
ARSI A 53 SR A AR B IR A FH
PR, — MR IR R O] BE AR AE A o2 4 IRARIR
O IR A IR AR AR R A, 28 MSP (FH R F 2
1D vy fa, Wl AHEEY). b5 4 THBS1 8
FIE A, L, 2053 ShrAN % e X oA ARG
M. Herman et al®“fIWF5EF, HT29 K40 bk,
MRgH 23, hMLHT FEPRIAATE ARG, R ARG 1)
AEHERI IS, s b, £ VR EI6G, & F i
P HI X T C A77E, HIEAK CpG By LAAME) C MY
A5 KT, 5GenBank 22 A7 (K B A AU 54 FL 4% (Accession
J04835, GI:339671 & 2201-2315), AWNF&ER 5
WL 34— 30 CR B 3EAL 112 AP BZERRAN) . K] 3B
05 B 112 {7 3 A 1k i (C) J5 A — 2L B
U (T), HIIEAGIN 45 5 0 T (56 109 S 2%, ¥ 3B),
GenBank H124 C, [ MV B 4y BB AR T, 1T
ANJZE DNA JF 41 H CpG &5 LLAME) C 2 B0 IR 4.
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