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Aberrant Promoter Methylation of the Vimentin Gene in
Colorectal Cancer Associated with the Adenoma-Carcinoma

Mi Hee Cho - YuMi Lee - Jin Sook Kim + Hyun Soo Kim' + Kyung Hwa Lee
Sang Woo Juhng - Jae Hyuk Lee

Department of Pathology and Division of Gastroenterology, Department of Internal Medicine,
Chonnam National University Medical School, Gwangju, Korea

Background : DNA hypermethylation is a common epigenetic finding in human cancers and
is closely associated with transcriptional silencing. In the present study, we investigated the
proportion of colorectal neoplasms that showed the adenoma-carcinoma progression and
vimentin gene methylation. Methods : Methylation status of the vimentin gene was exam-
ined in nontumoral mucosa, adenomas, and adenocarcinomas from 45 colorectal cancer
patients who had adenoma and adenocarcinoma together. Methylation status was determined
by bisulfite modification and the methylation-specific polymerase chain reaction. The expres-
sion of the vimentin gene product was also examined by immunohistochemistry. Results :
Promoter methylation of vimentin was detected in 80% (36 out of 45 cases) of adenocarcino-
mas, 82.2% (37 of 45) of adenomas, and 28.9% (13 of 45) of normal epithelia, and the differ-
ence between neoplastic and normal specimens was statistically significant (p < 0.001).
However, no significant correlations were observed between methylation frequency and clini-
copathologic variables. Immunohistochemically, vimentin expression was not observed in
either normal epithelial cells or tumor cells. Protein expression and vimentin promoter methy-
lation were not associated. Conclusions : The frequency of aberrant methylation of the
vimentin gene was high in colonic adenomas and adenocarcinomas. This result suggests
that the methylation status of vimentin may be clinically beneficial in screening for colorectal
cancer patients and may be helpful in clarifying colorectal cancer biology.
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Table 1. MS-PCR primer sequences used in this study
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Vimentin 7HAL2| CpG 0f| HEst 77 4

#e]& DNA 2 ul (3L 2 ugZHA) & ofRiteadEsR
Ae) whel whek 50 uL FR4ol S48 the 2 M NaOH
55 uLE A7halel 2 EHE T, 37COIA 1083 WA
Ee v AFveith vl2 A= 10 mM S E2F=(hydro-
quinone, Sigma, St. Louis, MO, USA) 30 uL} 3 M o}3}
A AYUEE(Sigma, pH 5.0) 520 uLE %713 & DNAS
& sty o] EFE F714 LY (mineral oil) & Hoj=d
H 50C ] & HHlolA 16417 5_F §HGAIZ T ofuf 17417
ol AN7HE FH HEstE AlEAlo] Efo]Rl(thymine) &Z H}
B SoER H5o|A wgho] Qs whg A7kl FoJ5kl
th olgd 7712 29g AAT thr DNA Ast 44 7]E
(GeneAll, Seoul, Korea)E o]&3te] g7 AlA 2 AA 4
& AR F S7HF 20 uLE H7ste] & = 5 ¢ 54w
& A A7k -20C WE el Easkict

West Sl FHEaLAYHSHS GeneAmp PCR Sys-
tem 9700 thermocycler (Perkin Elmer, Foster City, CA,
USA)E ol&ste] Fatiy, A7) Fgasite AMAE
& OBPIFAUER AAE] § wEst DNAS WEsheA] &
< DNA| Mdejzoz A%e & Q== A&st{tH Table 1).
T 7 uke EFEOE 1) H-Tag 959, 10 mM¢ dNTP,
10 pmole®] WEsk M)y HHE(U) AlEA, 1 U H-Taq
polymerase (SolGent, Deajeon, Korea), 2 uL2] modification
o] £ DNAZ} 2= F wheeo] 125 ul7t HEs 5
FE AT 22 95CAA 1587 27] WA FEstil
95Coll A 30%, 54ColM 40%, 72ColA 187 whsahe= 34

c

Genes Type of primer Primer sequence Size (bp)
o Sense TGGTTTCGTGGTTTTCGCGTTAGAGAC

Vimentin-M Antisense CGACTAAAACTCGACCGACTCGCGA 216
o Sense TTGGTGGATTTTTTGTTGGTTGATG

Vimentir-U Antisense CACAACTTACCTTAACCCTTAAACTACTCA 188

MS-PCR, methylation specific PCR; M, methylated; U, unmethylated.
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Table 2. Correlation between vimentin gene promoter methyla-
tion and clinicopathological parameters of colorectal cancer

Vimentin methylation
Variables T,\ci;al M p-value
" (n=9) (n=36)
Male 33 5 28
Sex Female 12 4 8 0219
<60 21 7 14
Age (1) > 60 24 2 oo 006
Tumor location Left 40 8 8 1
Right 5 1 4
. - Low grade 43 8 35
Differentiation High grade 5 1 1 0.364
T1orT2 39 7 32
Tumor stage T30r T4 6 5 4 0.583
. Present 4 1 3
LNmetastasis " 41 8 33 1

U, unmethylated; M, methylated; LN, lymph node.
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Table 3. Comparison of methylation frequencies between sam-
ple groups

Methylation (%)  Unmethylation (%) p-value
Normal 13/45 (28.9) 32/45 (71.1)
Adenoma 37/45 (82.2) 8/45 (17.8) <0.001
Carcinoma 36/45 (80.0) 9/45 (20.0) <0.001#
2vs normal.
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Case No. Age Sex Location  Differentiation MSEIStaiis
N A C

1 63 M Left G
2 67 M Left LG
3 66 M Right LG
i 76 M Left LG
5 68 M Left LG
6 69 M Left LG
7 57 M Left LG
8 71 M Left LG
9 69 F Left LG
10 61 M Left LG
1 33 M Left HG
12 59 M Left LG
13 70 M Left LG
14 52 M Left LG
15 47 F Left LG
16 72 E Left LG
17 35 M Left LG
183 75 F Left LG
19 62 M Left LG
20 53 M Left LG
21 60 F Left LG
22 51 M Left LG
23 45 F Right LG
24 58 M Left LG
25 56 M Left LG
26 60 M Left HG
27 63 M Left LG
28 49 M Right LG
29 54 M Left LG
30 49 F Left LG
31 62 B Left LG
32 69 M Left LG
33 63 M Left LG
34 68 M Right LG
35 57 E Left LG
36 71 M Left LG
37 78 F Left LG
38 56 M Left LG
39 81 M Left LG
40 42 M Right LG
4 60 M Left LG
42 63 M Left LG
43 64 F Left LG
- 72 M Left LG
45 54 E Left LG

[Junmethylated [ Methylated

Fig. 1. Summary of clinicopathologic data and methylation status
of the vimentin gene. Information on age, sex, tumor location, and
degree of tumor differentiation of each patient along with methyla-
tion status is shown.

MSP, methylation specific PCR; N, normal mucosa; A, adenoma;
C, adenocarcinoma; M, male; F, female; LG, low grade; HG, high
grade.

N S8 7+e] AEE E7] J8iA 713tk (kappa value
S FIE A3} 00872 T F£E2 oA THp=0.559
(Table 4).
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Fig. 2. Methylation specific PCR (MS-PCR) results of the vimentin
gene in seven representative cases. Unmethylated bands are uni-
formly strong, whereas the intensities of methylated bands vary
among cases. Overall, the methylated bands of colon adenocarci-
nomas are stronger than those of colon adenomas or normal
colonic mucosa (A, colon adenocarcinoma; B, colon adenoma; C,
normal colon mucosa; SM, molecular size marker; M, methylated;
U, unmethylated).

Table 4. Agreement of methylation status between adenoma
and carcinoma

Methylation in adenoma  Kappa  p-
Un=8) M(n=37) value value

Carcinoma U(n=9) 1 8

Mo-38) 7 09 -0.087 0.559

U, unmethylated; M, methylated.

Table 5. Comparison of vimentin promoter methylation and its
immunohistochemical expression

Methylation

Immunohistochemistry M—U Total p-value
Normal (-) 13 27 40

(+) 0 5 5 030
Adenoma (- 22 6 28

(+) 15 2 17 069
Carcinoma (- 21 8 29

(+) 15 1 16 0.12

Vimentin A2 A4 et AF, AdE] o)A oA
o E gl E WY 2335k

Al WP O & vimentin YA S] WS
PCR Ao} valS o) 4 vdshs B3l o 9] Aot
AAE] 714 Foll A vimentin®] W o] 7HAAY, HwY
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(Fig. 3), frojdt A S HolA = GUTH Table 5). 3t 4
A At ) 7128(11.1%, 5/45) Bt ME(37.8%, 17/45) 2 A
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Fig. 3. Vimentin expression by immunohistochemistry. Its expression is not observed in epithelial components of normal mucosa (A), ade-
noma (B) and adenocarcinoma (C). Strong immunoreactivity in non-tumoral stromal components of case No. 24 contrast with weak immu-
nopositivity in those of case No. 31.
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