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Establishment of Epstein-Barr Virus-positive Human Gastric Epithelial Cell Lines
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We have established two Epstein-Barr virus (EBV)-positive cell lines, GT38 and GT39, derived
from human gastric tissues of two patients bearing gastric carcinoma. Both cell lines were positive
for cytokeratin, an epithelial marker, but not for lymphocyte-related markers. Unlike GT39 cell
line, GT38 cells lacked the property of contact inhibition. EBV genome was detected in both cell
lines. The cell lines were positive for latent membrane protein 1, and EBV-determined nuclear
antigen 1 (EBNA1). EBNA2 was also detected in GT38. These cell lines should be useful for study-
ing the interaction of EBV with gastric epithelial cells and its role in gastric carcinogenesis. 
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Epstein-Barr virus (EBV) has been associated with a
variety of malignancies in lymphoid tissues, nasopharyn-
geal epithelium, testis, salivary gland, and lung.1–5)

Recently it has been reported that EBV is associated with
some gastric carcinomas.6–14) In most EBV-associated gas-
tric carcinomas, EBV genome is present in a monoclonal
episomal form,15–19) suggesting that EBV infects a cell
prior to the neoplastic transformation and may be involved
in the gastric carcinogenesis. EBV encodes a number of
latent infection proteins. Latent membrane protein 1
(LMP1) is considered to be one of the oncogenic proteins,
because the transfection of LMP1 gene into rodent fibro-
blasts made the cells tumorigenic in a nude mouse.20)

Expression of LMP1 also inhibits the differentiation of
human epithelial cell lines, and promotes their
proliferation.21, 22) In spite of a number of reports on the
association of EBV with gastric carcinomas, studies on
the role of EBV in neoplastic transformation of gastric
epithelial cells have been hampered by the lack of a suit-
able in vitro system. We have been trying to establish
EBV-positive cell lines from gastric tissues in order to
study the interaction of EBV with gastric epithelial cells,
and its involvement in the carcinogenesis. Here we report
the establishment of two latently EBV-infected epithelial
cell lines derived from human gastric tissues.

MATERIALS AND METHODS 

Culture media  Eagle’s minimum essential medium
(MEM) and Keratinocyte-SFM were purchased from
Gibco BRL (Rockville, MD). Fetal calf serum (FCS) was
obtained from Flow Lab. (Costa Mesa, CA). 
Antibodies  Fluorescein isothiocyanate (FITC)-, horserad-
ish peroxidase (HRP)-, or alkaline phosphatase-labeled
goat anti-mouse antibodies were from Zeimed (South San
Francisco, CA). Mouse anti-LMP1 antibodies were kindly
provided by Dr. K. Hirai, or were purchased from Dako
Japan (Kyoto). Mouse antibody to EBV-determined

nuclear antigen 1 (EBNA1) was obtained from Chemicon
(Temecula, CA), and mouse anti-EBNA2 and anti-human
cytokeratin (45–56.5 kDa: clone MNF116) were from
Dako. FITC-labeled mouse anti-CD3, and anti-CD19 were
from PharMingen (San Diego, CA). 
Gastric tissues for culture For culture we used stom-
achs, excised by operation from 35 patients with gastric
cancers (26 males, 9 females). We established cell lines in
two cases. They were from non-cancerous portions of the
stomachs of two male patients (59, and 69 years old).
Antibody titers to EBV antigens (viral capsid antigen,
LMP) were elevated in both of the patients at the time of
diagnosis. The tissues were cut into small pieces (less
than 1 mm3), which were put into plastic dishes and cul-
tured at 37°C in a mixture of MEM and Keratinocyte-
SFM (1:1), supplemented with 10% heat-inactivated FCS.
The medium was changed once a week. We observed that
cells started to grow rapidly after 6 months of culture.
Then the medium was replaced with MEM containing
10% FCS. 

After establishing the two cell lines, we characterized
the cells and examined the presence and expression of
EBV genome. 
Fluorescence flow cytometry analysis  The expression
of CD3 and CD19 (surface markers for T- and B-lympho-
cytes) was analyzed using a FACS Calibur flow cytometer
(Becton Dickinson, San Jose, CA). The attached cells in
dishes were washed in phosphate-buffered saline (PBS),
and harvested by scraping. They were incubated with
mouse monoclonal FITC-anti-CD3, or FITC-anti-CD19
on ice for 20 min, then washed with PBS three times, and
the fluorescence was measured. The background fluores-
cence was determined using mouse FITC-IgG as a nega-
tive control. 
Immunocytochemistry  The cells were cultured on glass
coverslips for 3–5 days, fixed with 2% paraformaldehyde/
0.1 M phosphate buffer (pH 7.4) for 30 min at room tem-
perature, washed with PBS, and permeabilized by incuba-
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tion for 10 min with 0.1% Triton X-100/PBS. They were
then incubated overnight at room temperature with anti-
LMP1, anti-EBNA1, or anti-EBNA2 followed by FITC-
or HRP-labeled goat anti-mouse IgG. We also used B95-8
cells as positive controls, and Kato cells (EBV-negative
human gastric cell line)23) as negative controls with the
same immunocytochemical procedures.
Immunoblotting   The cells were washed once with
homogenization buffer (10 mM Tris-HCl, pH 7.4, 0.25 M
sucrose, 2 mM MgCl2) and then harvested by scraping in
a minimal volume of homogenization buffer (1 ml). Cells
were cooled to 4°C and passed 20 times through a
homogenizer. Unbroken cells and nuclei were removed by
centrifugation (1000g) for 5 min and postnuclear superna-
tants were mixed with an equal volume of 2× sodium
dodecyl sulfate (SDS) sample buffer (0.25 M Tris-HCl,
pH 6.8, 2% SDS, 30% glycerol, 10% β-mercaptoethanol),
and then boiled for 5 min. SDS-polyacrylamide gel (SDS-
PAGE) was conducted in 10–20% linear gradient gels,
which were then blotted onto polyvinylidene-difluoride
membrane filters. The membranes were blocked in 1%
nonfat milk/0.05% Tween 20/PBS, and stained with
mouse anti-LMP1 or with rabbit anti-cytokeratin for 1 h
at 37°C. They were washed with PBS, then incubated
with alkaline phosphatase-conjugated goat anti-mouse Ig,
and bands were visualized by using a combination of
nitro-blue tetrazolium and 5-bromo-4-chloro-3-indolyl
phosphate. B95-8 and Raji cells were used as EBV-posi-
tive or cytokeratin-negative controls. 
In situ hybridization   The cells cultured on glass cover-
slips for 3–5 days were fixed with acetone at 4°C for 10
min. The presence of EBV genome in the cells was exam-
ined by using an in situ hybridization kit for detection of
the EBV genome (Enzo, Farmingdale, NY). The kit con-

tained biotin-labeled DNA probes specific to BamHI-W
fragments of the EBV genome.

RESULTS

We established two cell lines named GT38 and GT39,
from the gastric tissues of two male patients. GT38 cells
were isolated from a patient (69 years old) with EBV-pos-
itive advanced gastric carcinoma (subserous; moderately
differentiated tubular adenocarcinoma). GT39 cells were
established from the other patient (59 years old) with
early gastric carcinoma (submucosal; well differentiated
tubular adenocarcinoma). For at least 3 months after the
tissue blocks were placed in primary culture, there were
no distinct colonies of cells growing in the dishes. After
the sixth month, a few rapidly growing colonies appeared.
Some of these colonies were selected and seeded for sub-
sequent cultures. Two cell lines, derived from the two dif-
ferent patients, have been cultured in vitro for more than
30 months and are considered as permanent cell lines. 
Cell growth and morphology  The two cell lines grew
well as monolayers and both were epithelioid in morphol-
ogy. GT38 piled up and formed foci in confluent cultures,
indicating the loss of cell contact inhibition (Fig. 1a), in
contrast to GT39, which showed no piling up of cells
(Fig. 1b). The number of GT38 cells increased 8-fold over
3 days and had not reached saturation by the fifth day
after the passage (Fig. 2). The doubling time was approxi-
mately 24 h for GT38, and 22 h for GT39 cells. 
Characterization of cell lines  To determine the cell type
of GT38 and GT39, we investigated by flow cytometry
the expression of CD19 and CD3 as markers for B- and,
T-lymphocytes, respectively, and we also examined the
presence of cytokeratin, a marker for epithelial cells, by

Fig. 1. GT38 and GT39 cell lines in confluent cultures as seen by phase contrast microscopy. a, GT38 showing piled-up foci; b, GT39
with flattened morphology (bars=100 µm).
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Fig. 2. Growth curves of GT38 and GT39 cells, at passages 69
and 70 respectively. Cells were seeded in Nunclon culture tubes
(100×14 mm) and harvested using 0.1% trypsin at 24-h inter-
vals. The cell number in each tube was counted and expressed
as the mean of two tubes for each point. GT38, GT39.----

Fig. 3. Flow-cytometric analysis of CD19 and CD3 expression on GT38 cell line. The cells were negative for these surface markers. 

Fig. 4. Immunoblots of cytokeratin. Postnuclear supernatants of
GT38, GT39, and Raji cells (negative control) were subjected to
SDS-PAGE, transferred to polyvinylidene-difluoride membranes,
and reacted with anti-cytokeratin followed by alkaline phos-
phatase-labeled secondary antibody. Cytokeratin was detected as
multiple bands (arrows).
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Fig. 5. Immunohistochemistry (a–e), and in situ hybridization (f) of GT38 (a, c, e, f) and GT39 (b, d) cells. Reaction products of HRP
were used to visualize target molecules. a, b, cytokeratin (brown) is seen in the cytoplasm (counterstained with methyl green); c, d,
LMP1 (dark blue) localized on the cell surface and in the cytoplasm (counterstained with nuclear fast red). e, EBNA2 (brown)-positive
nuclei are shown by arrows; f, probes specific to BamHI-W fragments of EBV genome are localized in the nuclei or cytoplasm,
appearing as brown dots (bar=40 µm).
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immunocytochemistry and by immunoblotting. While the
two lymphocyte markers were not detected (Fig. 3), both
cell lines were positive for cytokeratin (Figs. 4, 5a and
5b), suggesting they were of epithelial origin. 
The presence of EBV genome and its expression  EBV
genome was detected in virtually all cells of GT38 and
GT39 as shown by in situ hybridization using a DNA
probe specific to the BamHI-W fragment of EBV genome
(Fig. 5f). It appeared as several small spots in the nucleus
or cytoplasm. Immunocytochemistry revealed that sub-
populations of both cell lines expressed LMP1 (Fig. 5, c
and d), and EBNA1; moreover GT38 was EBNA2-posi-
tive. LMP1 and EBNA1 were positive in approximately
10% of GT38 cells (Fig. 6), and EBNA2 in 2% (Fig. 5e).
LMP1 showed patchy distribution on the cell surface, and
was localized in the cytoplasm as well. The expression of
LMP1 was confirmed in both GT38 and GT39 cells by
immunoblotting (Fig. 7). GT38 showed two different
LMP1 bands, of 43 kDa and 64 kDa. Only the 64 kDa
band was observed in GT39 cells. B95-8 showed two (43
kDa, 64 kDa) bands which correspond to those of the
GT38, whereas only one band, 64 kDa, was detected in
Raji cells. 

Fig. 6. Visualization of latent infection proteins of EBV by immunofluorescence microscopy. LMP1 (a) and EBNA1 (b) in GT38
cells, and the corresponding phase contrast micrographs (b, d) (bars=40 µm).

Fig. 7. Immunoblots of LMP1. Postnuclear supernatants of
GT38, GT39, B95-8, and Raji cells were reacted with anti-
LMP1 by using the same procedure as described in the legend to
Fig. 4. LMP1 was detected as two bands of 64 and 43 kDa.
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In spite of the presence of EBV genome and its expres-
sion, viral particles have not so far been found by elec-
tronmicroscopy in either G38 or G39 cells.

DISCUSSION

We have established two EBV-positive epithelial cell
lines (GT38, GT39) from human gastric cells. This is the
first report of the EBV-associated human gastric cell lines,
although some human gastric cell lines have already been
described.23, 24)

We can not determine whether the GT38 cell line was
established from a normal gastric epithelial cell or from a
neoplastic cell in situ. Since GT38 cells were isolated
from a patient bearing an advanced gastric carcinoma
accompanied with EBV, it is likely that neoplastic cells
may have invaded the non-cancerous portion of the stom-
ach and that the GT38 cell line was derived from a neo-
plastic gastric epithelial cell. This idea is supported by the
observation that GT38, but not GT39 cells lacked the
property of contact inhibition in confluent cultures. Fur-
ther, GT38 cells develop into a tumor when transplanted
into a nude mouse (unpublished data).

Both cell lines carried the EBV genome and expressed
LMP1 and EBNA1. However, the expression pattern of
EBV-latent infection proteins in these cell lines does not
fit in with those of most gastric carcinomas in situ
reported so far. LMP is not expressed in EBV-associated
gastric carcinomas,15, 16, 25, 26) except in a few cases.6, 17, 27)

Our two cell lines revealed a patchy distribution of
LMP1, as seen in other types of cell lines,28, 29) although
the expression of LMP1 was relatively low in GT39 cells.
It has been reported that the expression of LMP is tightly

regulated by cellular factor(s),30) and that LMP is not
expressed in EBV-infected epithelial cell lines, except
after addition of differentiating agents.31) The difference in
LMP expression between gastric carcinomas and gastric
cell lines reported here may reflect a difference in the cel-
lular differentiation or in the physiological state. GT38
cells, unlike GT39 cells, revealed two different LMP1
bands on immunoblotting. LMP1 has a short half-life in
some cell lines.32, 33) The accumulation of LMP1 in the
cytoplasm as observed by immunocytochemistry presum-
ably reflects the rapid internalization and turnover of
LMP1 in GT38 cells. The lower-molecular-weight bands
of LMP1 in GT38 and in B95-8 may be due to a trun-
cated form of the protein expressed in a lytic cycle of
EBV infection, as has been found in other cells.32)

EBV genome and its expression have been detected in a
number of gastric carcinomas, of which at least some pre-
sumably developed from a gastric epithelial cell which
had been infected by EBV and had undergone neoplastic
transformation.15) However, the precise role of EBV in
gastric carcinogenesis is poorly understood. The two cell
lines established here could provide a useful model for
analyzing the molecular mechanisms of neoplastic trans-
formation by EBV in gastric epithelial cells. 

ACKNOWLEDGMENTS

We thank Dr. F. Tanaka for the pathological diagnosis of gas-
tric cancers, and Dr. Y. Takeshima for his valuable help in flow
cytometry. We are also grateful to Prof. Y. Miyazawa for his
critical comments on the manuscript. 

(Received July 25, 1997/Revised November 27, 1997/Accepted
December 19, 1997)

REFERENCES 

1) Niedobitek, G. and Young, L. S.  Epstein-Barr virus persis-
tence and virus-associated tumours.  Lancet, 343, 333–335
(1994). 

2) Fahraeus, R., Fu, H. L., Ernberg, I., Finke, J., Rowe, M.,
Klein, G., Falk, K., Nilsson, E., Yadav, M., Busson, P.,
Tursz, T. and Kallin, B.  Expression of Epstein-Barr virus-
encoded proteins in nasopharyngeal carcinoma.  Int. J.
Cancer, 42, 329–338 (1988). 

3) Shimakage, M., Oka, T., Shinka, T., Kurata, A., Sasagawa,
T. and Yutsudo, M.  Involvement of Epstein-Barr virus
expression in testicular tumors.  J. Urol., 156, 253–257
(1996). 

4) Leung, S. Y., Chung, L. P., Yuen, S. T., Ho, C. M., Wong,
M. P. and Chan, S. Y.  Lymphoepithelial carcinoma of the
salivary gland: in situ detection of Epstein-Barr virus.  J.
Clin. Pathol., 48, 1022–1027 (1995). 

5) Wong, M. P., Chung, L. P., Yuen, S. T., Leung, S. Y.,
Chan, S. Y., Wang, E. and Fu, K. H.  In situ detection of

Epstein-Barr virus in non-small cell lung carcinomas.  J.
Pathol., 177, 233–240 (1995). 

6) Harn, H. J., Chang, J. Y., Wang, M. W., Ho, L. I., Lee, H.
S., Chiang, J. H. and Lee, W. H.  Epstein-Barr virus-asso-
ciated gastric adenocarcinoma in Taiwan.  Hum. Pathol.,
26, 267–271 (1995). 

7) Shibata, D. and Weiss, L. M.  Epstein-Barr virus-associated
gastric adenocarcinoma.  Am. J. Pathol., 140, 769–774
(1992). 

8) Tokunaga, M., Land, C. E., Uemura, Y., Tokudome, T.,
Tanaka, S. and Sato, E.  Epstein-Barr virus in gastric carci-
noma.  Am. J. Pathol., 143, 1250–1254 (1993). 

9) Yuen, S. T., Chung, L. P., Leung, S. Y., Luk, I. S., Chan,
S. Y. and Ho, J.   In situ detection of Epstein-Barr virus in
gastric and colorectal adenocarcinomas.  Am. J. Surg.
Pathol., 18, 1158–1163 (1994). 

10) Leoncini, L., Vindigni, C., Megha, T., Funto, I., Pacenti,
L., Musaro, M., Renieri, A., Seri, M., Anagnostopoulos, J.

7905149&form=6&db=m&Dopt=b     
7905149&form=6&db=m&Dopt=b     
2843473&form=6&db=m&Dopt=b     
2843473&form=6&db=m&Dopt=b     
2843473&form=6&db=m&Dopt=b     
8648817&form=6&db=m&Dopt=b     
8648817&form=6&db=m&Dopt=b     
8648817&form=6&db=m&Dopt=b     
8543624&form=6&db=m&Dopt=b     
8543624&form=6&db=m&Dopt=b     
8543624&form=6&db=m&Dopt=b     
8551384&form=6&db=m&Dopt=b     
8551384&form=6&db=m&Dopt=b     
7890276&form=6&db=m&Dopt=b     
7890276&form=6&db=m&Dopt=b     
7890276&form=6&db=m&Dopt=b     
1314023&form=6&db=m&Dopt=b     
1314023&form=6&db=m&Dopt=b     
8238241&form=6&db=m&Dopt=b     
8238241&form=6&db=m&Dopt=b     
8238241&form=6&db=m&Dopt=b     
7943537&form=6&db=m&Dopt=b     
7943537&form=6&db=m&Dopt=b     
7682538&form=6&db=m&Dopt=b     
7682538&form=6&db=m&Dopt=b     
8551384&form=6&db=m&Dopt=b


Jpn. J. Cancer Res. 89, March 1998

268

and Tosi, P.  Epstein-Barr virus and gastric cancer: data
and unanswered questions.  Int. J. Cancer, 53, 898–901
(1993). 

11) Matsunou, H., Konishi, F., Hori, H., Ikeda, T., Sasaki, K.,
Hirose, Y. and Yamamichi, N.  Characteristics of Epstein-
Barr virus-associated gastric carcinoma with lymphoid
stroma in Japan.  Cancer, 77, 1998–2004 (1996). 

12) Oda, K., Tamaru, J., Takenouchi, T., Mikata, A.,
Nunomura, M., Saitoh, N., Sarashina, H. and Nakajima, N.
Association of Epstein-Barr virus with gastric carcinoma
with lymphoid stroma.  Am. J. Pathol., 143, 1063–1071
(1993). 

13) Mori, M., Watanabe, M., Tanaka, S., Mimori, K., Kuwano,
H. and Sugimachi, K.  Epstein-Barr virus-associated carci-
nomas of the esophagus and stomach.  Arch. Pathol. Lab.
Med., 118, 998–1001(1994). 

14) Nakamura, S., Ueki, T., Yao, T., Ueyama, T. and
Tsuneyoshi, M.  Epstein-Barr virus in gastric carcinoma
with lymphoid stroma.  Special reference to its detection by
the polymerase chain reaction and in situ hybridization in
99 tumors, including a morphologic analysis.  Cancer, 73,
2239–2249 (1994). 

15) Imai, S., Koizumi, S., Sugiura, M., Tokunaga, M., Uemura,
Y., Yamamoto, N., Tanaka, S., Sato, E. and Osato, T.  Gas-
tric carcinoma: monoclonal epithelial malignant cells
expressing Epstein Barr virus latent infection protein.
Proc. Natl. Acad. Sci. USA, 91, 9131–9135 (1994). 

16) Ott, G., Kirchner, T. and Muller-Hermelink, H. K.  Mono-
clonal Epstein-Barr virus genomes but lack of EBV-related
protein expression in different types of gastric carcinoma.
Histopathology, 25, 323–329 (1994). 

17) Gulley, M. L., Pulitzer, D. R., Eagan, P. A. and Schneider,
B. G.  Epstein-Barr virus infection is an early event in gas-
tric carcinogenesis and is independent of bcl-2 expression
and p53 accumulation.  Hum. Pathol., 27, 20–27 (1996). 

18) Pittaluga, S., Loke, S. L., So, K. C., Cheung, K. N. and
Ma, L.  Clonal Epstein-Barr virus in lymphoepithelioma-
like carcinoma of the stomach: demonstration of viral
genome by in situ hybridization and Southern blot analysis.
Mod. Pathol., 5, 661–664 (1992). 

19) Fukayama, M., Hayashi, Y., Iwasaki, Y., Chong, J., Ooba,
T., Takizawa, T., Koike, M., Miyaki, S., Mizutani, M. and
Hirai, K.  Epstein-Barr virus-associated gastric carcinoma
and Epstein-Barr virus infection of the stomach.  Lab.
Invest., 71, 73–81 (1994). 

20) Wang, D., Liebowitz, D. and Kieff, E.  An EBV membrane
protein expressed in immortalized lymphocytes transforms
established rodent cell.  Cell, 43, 831–840 (1985). 

21) Dawson, C. W., Rickinson, A. B. and Young, L. S.
Epstein-Barr virus latent membrane protein inhibits human
epithelial cell differentiation.  Nature, 344, 777–780

(1990).
22) Fahraeus, R., Rymo, L., Rhim, J. S. and Klein, G.  Mor-

phological transformation of human keratinocytes express-
ing the LMP gene of Epstein-Barr virus.  Nature, 345,
447–449 (1990). 

23) Sekiguchi, M., Sakakibara, K. and Fuji, G.  Establishment
of cultured cell lines derived from a human gastric carci-
noma.  Jpn. J. Exp. Med., 48, 61–68 (1978). 

24) Barranco, S. C., Townsend, C. M., Casartelli, C., Jr.,
Macik, B. G., Burger, N. L., Boerwinkle, W. R. and
Gourley, W. K.  Establishment and characterization of an
in vitro model system for human adenocarcinoma of the
stomach.  Cancer Res., 43, 1703–1709 (1983). 

25) Takano, Y. and Kato, Y.  Epstein-Barr virus association
with early cancers found together with gastric medullary
carcinomas demonstrating lymphoid infiltration.  J. Pathol.,
175, 39–44 (1995). 

26) Rowlands, D. C., Ito, M., Mangham, D. C., Reynolds, G.,
Herbst, H., Hallissey, M. T., Fielding, J. W., Newbold, K.
M., Jones, E. L., Young, L. S. and Niedobitek, G.  Epstein-
Barr virus and carcinomas: rare association of the virus
with gastric adenocarcinomas.  Br. J. Cancer, 68, 1014–
1019 (1993). 

27) Shin, W. S., Kang, M. W., Kang, J. H., Choi, M. K., Ahn,
B. M., Kim, J. K., Sun, H. S. and Min, K. W.  Epstein-Barr
virus-associated gastric adenocarcinomas among Koreans.
Am. J. Clin. Pathol., 105, 174–181 (1996). 

28) Liebowitz, D., Wang, D. and Kieff, E.  Orientation and
patching of the latent infection membrane protein encoded
by Epstein-Barr virus.  J. Virol., 58, 233–237 (1986). 

29) Martin, J. and Sugden, B.  Transformation by the onco-
genic latent membrane protein correlates with its rapid
turnover, membrane localization, and cytoskeletal associa-
tion.  J. Virol., 65, 3246–3258 (1991). 

30) Cordier-Bussat, M., Calender, A., Vuillaume, M.,
Bornkamm, G. W. and Lenoir, G. M.  Expression of the
Epstein-Barr virus (EBV) latent membrane protein is
tightly regulated, independently of EB nuclear antigen 2
and of EBV integration or copy number.  Virus Res., 27,
55–69 (1993). 

31) Li, Q. X., Young, L. S., Niedobitek, G., Dawson, C. W.,
Birkenbach, M., Wang, F. and Rickinson, A. B.  Epstein-
Barr virus infection and replication in a human epithelial
cell system.  Nature, 356, 347–350 (1992). 

32) Baichwal, V. R. and Sugden, B.  Posttranslational process-
ing of an Epstein-Barr virus-encoded membrane protein
expressed in cells transformed by Epstein-Barr virus.  J.
Virol., 61, 866–875 (1987). 

33) Mann, K. P. and Thorley-Lawson, D.  Posttranslational
processing of the Epstein-Barr virus-encoded p63/LMP
protein.  J. Virol., 61, 2100–2108 (1987). 

7682538&form=6&db=m&Dopt=b     
7682538&form=6&db=m&Dopt=b     
8640662&form=6&db=m&Dopt=b     
8640662&form=6&db=m&Dopt=b     
8640662&form=6&db=m&Dopt=b     
8214002&form=6&db=m&Dopt=b     
7944903&form=6&db=m&Dopt=b     
7944903&form=6&db=m&Dopt=b     
7944903&form=6&db=m&Dopt=b     
8168030&form=6&db=m&Dopt=b     
8090780&form=6&db=m&Dopt=b     
8090780&form=6&db=m&Dopt=b     
7835837&form=6&db=m&Dopt=b     
7835837&form=6&db=m&Dopt=b     
8543306&form=6&db=m&Dopt=b     
8543306&form=6&db=m&Dopt=b     
8543306&form=6&db=m&Dopt=b     
1369803&form=6&db=m&Dopt=b     
1369803&form=6&db=m&Dopt=b     
1369803&form=6&db=m&Dopt=b     
8041121&form=6&db=m&Dopt=b     
8041121&form=6&db=m&Dopt=b     
8041121&form=6&db=m&Dopt=b     
3000618&form=6&db=m&Dopt=b     
3000618&form=6&db=m&Dopt=b     
3000618&form=6&db=m&Dopt=b     
2158628&form=6&db=m&Dopt=b     
2158628&form=6&db=m&Dopt=b     
2158628&form=6&db=m&Dopt=b     
1692971&form=6&db=m&Dopt=b     
1692971&form=6&db=m&Dopt=b     
1692971&form=6&db=m&Dopt=b     
209229&form=6&db=m&Dopt=b     
209229&form=6&db=m&Dopt=b     
209229&form=6&db=m&Dopt=b     
6831414&form=6&db=m&Dopt=b     
6831414&form=6&db=m&Dopt=b     
7891225&form=6&db=m&Dopt=b     
7891225&form=6&db=m&Dopt=b     
7891225&form=6&db=m&Dopt=b     
8217590&form=6&db=m&Dopt=b     
8217590&form=6&db=m&Dopt=b     
8217590&form=6&db=m&Dopt=b     
8607441&form=6&db=m&Dopt=b     
8607441&form=6&db=m&Dopt=b     
3005654&form=6&db=m&Dopt=b     
3005654&form=6&db=m&Dopt=b     
3005654&form=6&db=m&Dopt=b     
1827846&form=6&db=m&Dopt=b     
1827846&form=6&db=m&Dopt=b     
1827846&form=6&db=m&Dopt=b     
8383394&form=6&db=m&Dopt=b     
8383394&form=6&db=m&Dopt=b     
8383394&form=6&db=m&Dopt=b     
1312681&form=6&db=m&Dopt=b     
1312681&form=6&db=m&Dopt=b     
1312681&form=6&db=m&Dopt=b     
3027413&form=6&db=m&Dopt=b     
3027413&form=6&db=m&Dopt=b     
3027413&form=6&db=m&Dopt=b     
3035211&form=6&db=m&Dopt=b     
3035211&form=6&db=m&Dopt=b     
3035211&form=6&db=m&Dopt=b     
2158628&form=6&db=m&Dopt=b

