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Detection of JC Virus T-Ag in Early Gastric Cancer

In Soo Suh

Department of Pathology, Kyungpook National University Hospital, Daegu, Korea

Background : JC virus (JCV) is a polyomavirus that commonly infects humans and can cause
progressive multifocal leukoencephalopathy in immunocompromised patients. Recently, many
reports have documented detection of JCV in gastrointestinal tract cancers. We investigated
the presence of JCV in gastric adenocarcinoma, adenoma, and non-neoplastic gastric mucosa.
Methods : We selected paraffin-embedded tissue from endoscopic mucosal resections per-
formed from January 2007 to September 2008. DNA was extracted from the paraffin-embed-
ded specimens of 30 adenocarcinomas, 20 adenomas of the stomach, and 20 non-neoplas-
tic gastric mucosa. Polymerase chain reaction amplifications were performed using gene-spe-
cific primers to detect the JCV gene sequences, and immunohistochemical staining was per-
formed to detect the T-antigen (T-Ag) protein. Results : The T-Ag sequence was detected in
nine of 30 gastric cancers (30%), two of 20 adenomas (10%), and eight of 20 non-neoplastic
gastric mucosa specimens (40%). T-Ag protein expression was found in five of 30 gastric can-
cers (16.7%) and one of 20 non-neoplastic gastric mucosa specimens (5%), whereas no ex-
pression was observed in any of the adenomas. Conclusions : Although we could not detect
a correlation between JCV and gastric cancer, we demonstrated the presence of JCV T-Ag
expression in human gastric cancers. These findings suggest a possible role for JCV in gas-
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Table 1. The primer sequences for amplifying and detecting JC
virus genomes

Prod- Anneal-
Sequence (5 —3) uct ing tem-
size perature
(bp) ()
Forward ATGTATTCCACCAGGATTCCCATTCATC 154 60

Reverse  AGTTCTTGGAGACACCCCCTACAG
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Fig. 1. Polymerase chain reaction amplification of the JC virus (JCV)
T-antigen (T-Ag) sequence in gastric cancer. Specimen numbers
10, 11, 15, and 18 show a 154 bp JCV T-Ag sequence, but num-
bers 9 and 12 show no JCV T-Ag sequence expression.
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Table 2. Detection rates of the JC virus T-antigen (T-Ag) sequen-
ce and T-Ag protein in adenocarcinomas, adenomas, and non-
neoplastic gastric mucosa

Positive result  Positive

Disease of PCR  resultof IHC
Adenocarcinoma (n = 30) 9(30) 5(16.7)
Adenoma (n = 20) 2(10) 0(0)
Non-neoplastic gastric mucosa (n = 20) 8 (40) 1(5)
p-value 0.09 NA

Values are presented as number (%).
PCR, polymerase chain reaction; IHC, immunohistochemical stain; NA,
not available.
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Fig. 2. Photomicrographs showing immunohistochemical staining (IHC) for the JC virus (JCV) T-antigen (T-Ag) in adenocarcinoma, ade-
noma, and non-neoplastic gastric mucosa. (A) Adenocarcinoma. The tumor cells reveal large and dense nuclei with an irregular nuclear
membrane. This tumor cells are confined to the mucosa. (B) JCV T-Ag IHC in adenocarcinoma. The tumor cells demonstrate T-Ag-spe-
cific staining in the nuclei (brown). (C) Adenoma. The epithelial cells have elongated nuclei but no malignant change. (D) JCV T-Ag IHC
in adenoma. No T-Ag expression is found in the adenoma tissue. (E) Non-neoplastic gastric mucosa. A few inflammatory cells are found
in the gastric mucosa without a neoplastic lesion. (F) JCV T-Ag IHC in non-neoplastic gastric mucosa. This image shows T-Ag protein im-
munoreactivity, and the JCV T-Ag sequence is also detected by polymerase chain reaction in this specimen.
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Table 3. Correlation between gastric cancer clinicopathologi-
cal variables and the presence of the JC virus (JCV) T antigen
(T-Ag)

Adenocarcinoma
JCVT-Ag (+) JCVT-Ag (-) Total p-
(n=9) (n=21) (n=30) value
Age (yr) <60 2(22.2) 5(23.8) 7(233) 10
> 60 7(77.8) 16(76.2) 23(76.7)
Sex Male 5(55.5) 14(66.7) 19(63.4) 0.69
Female 4 (45.5) 7(33.3) 11(36.6)
Differentiation WDAC 7(77.8) 16 (76.1)  23(76.7) 1.0
MDAC 2(22.2) 4(19.0) 6 (20)
PDAC 0(0) 1(4.9) 1(3.3)
Location Cardia 0(0) 1(4.9) 1(3.3) 10
Body 2(22.2) 4(19.0) 6 (20)
Antrum 7 (77.8) 16(76.1) 23(76.7)

Values are presented as number (%).

WDAC, well differentiated adenocarcinoma; MDAC, moderately differ-
entiated adenocarcinoma; PDAC, poorly differentiated adenocarcino-
ma.
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