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Methylation Analysis of p16/INK4A in Gastric Low-Grade
Mucosa-Associated Lymphoid Tissue Lymphomas after
Helicobacter pylori Eradication Therapy

Young A Kim, Sung-Shin Park, Bo Young Lee, You Sun Kim', In Sung Song'
and Chul Woo Kim?

Department of Pathology, *Internal Medicine, and ?Cancer Research Institute, Seoul National
University College of Medicine, Seoul, Korea

Background : Inactivation of p16 has been associated with promoter region hypermethyla-
tion in different types of malignancies, including non-Hodgkin’s lymphomas (NHLs). This loss
of p16 was found frequently in cases of mucosa-associated lymphoid tissue (MALT) lym-
phomas. Recent studies indicate that promoter hypermethylation is often an early event in
tumor progression, and it has been reported that p16 methylation could be a marker of dis-
ease progression in the follow-up of NHLs. Methods : To investigate the usefulness of p16
methylation in the diagnosis and follow-up of gastric low-grade MALT lymphomas, we ana-
lyzed methylation status of p16 using methylation-specific polymerase chain reaction meth-
ods in the sequential biopsy specimens of 13 patients with gastric low-grade MALT lym-
phomas undergoing Helicobacter pylori eradication therapy. Results : Five of thirteen cases
showed p16 hypermethylation upon diagnosis. In four of five methylation positive cases,
abnormal methylation was detected in the specimen even after the treatment, although there
were no histologic evidence of disease. This methylation disappeared in the later samples of
two of the cases, and they have remained in complete remission. Immunohistochemically,
the loss of p16 protein expression was detected in one of three methylation-positive cases,
and in none of the methylation-negative cases. Conclusions : These results suggest that
pl6 methylation is relatively frequent in low-grade gastric MALT lymphomas, and it may
have clinical applications in the management and follow-up of low-grade gastric MALT lym-
phomas.
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Table 1. Clinical, histologic and immunoglobulin heavy chain gene rearrangement data on 13 patients with low-grade gastric
mucosa-associated lymphoid tissue lymphomas who were treated with H. pylori eradication therapy

Endoscopic Grade at IgHrearr Mo of Mo of Final  IgH rearr
Case  Sex Age appearance Topo Stage Dx Hp at Dx FlU regression  grade after Tx
1 F 52 Single ulcer LB 1E 5 2+ M 36 34 0 M
2 F 27 Erosion LB 1E 5 2+ M 22 21 1 P
3 F 45 Ulcer scar A 1E 5 3+ P 22 19 0 P
4 M 41 Erosion LB 1E 4 3+ ND 17 3 1 ND
5 M 46 Erosion A 1E 5 3+ P 12 9 0 P
6 F 58 Single ulcer MB 1E 5 1+ M 24 20 5 M
7 F 66 Erosion A 1E 5 1+ M 34 33 0 M
8 M 61 AGC type Il A 1E 5 2+ P 2 a a ND
9 M 37 Single ulcer A 1E 5 3+ ND 25 21 0 ND
10 M 37 Single ulcer LB 1E 5 3+ P 21 16 0 P
11 F 39 Erosion A 1E 5 2+ P 14 11 0 P
12 F 48 Normal mucosa A 1E 5 2+ P 9 7 4 P
13 M 63 Normal mucosa A 1E 4 2+ M 3 b b M

Topo: topography, Dx: diagnosis, H.p: Helicobacter pylori, IgH: immunoglobulin heavy chain gene, rearr: rearrangement, Mo: months, Tx: treatment,
F/U: follow-up, AGC: advanced gastric carcinoma, A: antrum, LB: low body, M: monoclonal, P: polyclonal, ND: not done.

2 case 8-This patient developed a high-grade transformation and underwent surgical treatment.

b case 13-This patient was lost in the follow-up before the complete remission.
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Fig. 1. Follow-up of thirteen cases of gastric low-grade mucosa-associated lymphoid tissue lymphoma with p16 methylation status is
illustrated. Black squares represent p16 methylation and white squares no methylation. Follow-up periods are also presented below
the squares. Open arrow means relapse and solid arrow means high-grade transformation.
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Fig. 2. Methylation status of p16 are analysed by methylation
specific polymerase chain reaction (PCR) method. (A) DNA
extracted from tumors and (B) DNA extracted from the corre-
sponding normal tissues of sequential biopsies of case 2 and
case 3. A PCR product of the appropriate molecular weight (151
bp for U, 150 bp for M) indicates the presence of unmethylated

(V) and/or methylated (M) p16 alleles in that sample (T: tumor
sample, N: normal sample).
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Fig. 3. Immunohistochemical analysis of p16 expression in low-grade mucosa-associated lymphoid tissue lymphomas shows no p16
immunoreactivity in most of the tumor cells (A, case 2, methylation-positive) in contrast to background epithelial cells. Arrow indicates
lymphoepithelial lesion. (B) Strong nuclear p16 immunostaining is noted in tumor cells and normal epithelial cells (case 10, methylation-
negative).
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