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We aimed to investigate the expression and significance of Epstein-Barr virus-latent membrane protein 1 in
human immunodeficiency virus-related diffuse large B-cell lymphomas. 22 cases of human immunodeficiency
virus-related diffuse large B-cell lymphomas samples were collected. The control group consisted of 7
cases of non-human immunodeficiency virus-related diffuse large B-cell lymphomas, 6 cases of human
immunodeficiency virus-reactive hyperplasia and 6 cases of non-human immunodeficiency virus. The
expression of Epstein-Barr virus-latent membrane protein 1 was detected by immunohistochemistry and
analyzed in combination with clinicopathology characteristics. The total positive rate of Epstein-Barr
virus-latent membrane protein 1 was 77.3 % in human immunodeficiency virus-related diffuse large B-cell
lymphomas and 71.4 % in non-human immunodeficiency virus-related diffuse large B-cell ymphomas. Most
related diffuse large B-cell ymphomas cells showed nuclear staining pattern and the nuclear positive rate was
82.4 % in human immunodeficiency virus-related diffuse large B-cell lymphomas and 60 % in non-human
immunodeficiency virus-related diffuse large B-cell lymphomas. There was no significant difference between
human immunodeficiency virus-related diffuse large B-cell lymphomas and non-human immunodeficiency
virus-related diffuse large B-cell lymphomas. The expression of Epstein-Barr virus-latent membrane protein
1 was significant between human immunodeficiency virus-related diffuse large B-cell ymphomas and benign
lesion. Epstein-Barr virus-latent membrane protein 1 expression in non-germinal center B cell human
immunodeficiency virus-related diffuse large B-cell lymphomas was significantly higher than that in germinal
center B cell human immunodeficiency virus-related diffuse large B-cell lymphomas. However, Epstein-Barr
virus-latent membrane protein 1 expression had no correlation with sex, age, location of tumor and clinical
stage (p>0.05). Epstein-Barr virus-latent membrane protein 1 was mainly located in nuclear and overexpressed
in human immunodeficiency virus-related diffuse large B-cell lymphomas and non-human immunodeficiency
virus-related diffuse large B-cell lymphomas, suggesting that Epstein-Barr virus-latent membrane protein
1 overexpression was involved in tumourogenesis of related diffuse large B-cell lymphomas. Epstein-Barr
virus-latent membrane protein 1 expression was correlated with immunophenotype of related diffuse large
B-cell lymphomas. As the prognosis was different in different immunophenotype subgroups, Epstein-Barr
virus-latent membrane protein 1 may be the potential marker of prognosis for human immunodeficiency
virus-related diffuse large B-cell lymphomas.
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Acquired Immune Deficiency Syndrome (AIDS) is a
chronic immune deficiency disease and patients are
infected with Human Immunodeficiency Virus (HIV)!,
Individuals with AIDS disorders can become vulnerable
to ubiquitous viruses and neoplasms ensuel?l. HIV-
positive patients have a 60 to 200 fold increase incidence
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of non-Hodgkin’s lymphomas compared to healthy
peoplel). There is approximately 10 % of AIDS patients
with malignancy is non-Hodgkin’s lymphoma.
Furthermore, approximately 75 % of non-Hodgkin's
lymphoma is invasive Diffuse Large B Cell Lymphoma
(DLBCL) in HIV-positive patients*. DLBCL is
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identified into two types as Activated B Cell-like
(ABC) and Germinal Center B Cell-like (GCB) due to
arise by distinct mechanisms®. Epstein-Barr Virus
(EBV) is composed of linear double stranded
Deoxyribonucleic Acid (DNA) molecules encoding
more than 85 genes, which is related to different
subtypes of lymphomal®. The pathogenesis of EBV
associated lymphomas is considered to be a complex
interaction between different cellular genetic changes
and viral gene expression profilesl”. Although
chemotherapy is effective enough for EBV related
malignancies, as many as half of Hodgkin's lymphoma
survivors die of complications caused by chemotherapy,
secondary malignancies or recurrence®®. Latent
Membrane Proteins (LMP) are essential for the
transformation and survival of infected cells into
permanently proliferating cells®’. The cytoplasmic
fragment of LMP-1 contains three domains and their
induction involves Nuclear Factor-kappa B (NF-kB)
pathway!!'”. EBV-LMP1 is necessary for the
transformation of B lymphocytes into proliferative
lymphoblastic cell line!'"!. The high expression of EBV
is associated with cancer and lymphoma!'?!. In addition,
EBV-LMP1 transfection led to transient cell
proliferation of primary B cells in vitro. It suggested
that up-regulation of EBV-LMP1 may be caused by
HIV-1 integration in B cell lymphoma. In this study, the
expression of EBV-LMPI1 protein in AIDS-related
DLBCL tissues was detected by immunohistochemical
method. We aimed to explore whether there is a
correlation between EBV-LMP1 and AIDS-related
DLBCL and provide mechanism for further research on
the pathogenesis of ARL. In this work, we collected
paraffin specimens from several hospitals in Jiangxi
Provincial Chest Hospital province from January 2020
to July 2021. A total of 22 cases of HIV-DLBCL as the
experiment group and 18 cases into 3 groups as our
control groups, group A consisted of 7 cases of HIV-
negative DLBCL (non-HIV-DLBCL), group B
consisted of 5 cases of HIV-Reactive Hyperplasia (HIV-
RH) and group C consisted of 6 cases of HIV-RH.
Among them, the experiment group and the group A
patients had never received any HIV-related treatment.
The HE slices were checked by senior according to the
World Health Organization (WHO) classification of
tumors hematopoietic and lymphoid tissues. The 22
cases of patients in our experiment group contained 16
males and 6 females, ranged from 29 to 66, including of
5 cases more than 60, 17 cases of patients less than 60
y old. Sixteen patients of which were located in lymph
nodes and 6 cases were in extra nodal areas. With 6 of
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them in GCB, the others were non-GCB. There were 8
of which distributed in the stage I~II, 14 in III~IV. In
the control group, patients consist of 10 males and 5
females ranged from 27 y to 72 y old. Tissues preserved
and paraffin embedding was suitable for use. The tissues
were cut into sections of 4 um, mounted onto slides and
at 65° for 1 h to dry. Prior to staining, tissue slides must
be deparaffinized to remove embedding medium and
rehydrated at room temperature (20°-25°). Avoid
incomplete removal of paraffin; residual embedding
medium would result in increased nonspecific staining.
Heat mediated antigen retrieval at pH 6 (citrate) in 0.01
mol/l. This study was optimized with the Envision™ for
IHC. EBV-LMP1 (Abcam), horseradish peroxidase-
conjugated secondary antibodies, blocking serum and
DAB color development kit were purchased from Dako.
Xylene, ethanol, sodium chloride, disodium hydrogen
phosphate, potassium dihydrogen phosphate, potassium
chloride, trisodium citrate, citric acid, formaldehyde,
hydrogen peroxide and other reagents were purchased
from Fengchuan chemical reagent technology Co. Ltd.
(Tianjin). PBS and the positive EBV-LMP1 of pancreas
sections were arranged for negative control and positive
control. When observed, the clear background with
brown particles in the cytoplasm and nucleus view of
the staining in a microscope (magnification 400x) were
identified as the EBV-LMPI1 in positive, the number of
cells in positive was quantified by manual counting and
photographed with amicroscopy infive non-overlapping
views. The positive results determined by the percentage
of positive (=5 %). All the experiment were performed
in triplicate. All statistical analyses were performed
using IBM Statistical Package for the Social Sciences
(SPSS) statistics software. Grouped data were expressed
as the mean+Standard Error of the Mean (SEM). The
significance was analyzed by one-way Analysis of
Variance (ANOVA). These symbols represent the levels
of statistical significance within each analysis; *p value
0.01e0.05, **p value 0.001e0.01 and ***p<0.001. The
positive expression rate of EBV-LMP1 in HIV-
DLBCL was 77.3 % and the positive expression rate of
EBV-LMP1 in non-HIV-DLBCL of 7 cases in control
group A was 71.4 %. The results indicated that EBV-
LMP1 was activated and overexpressed in HIV-DLBCL
and non-HIV-DLBCL, but the expression difference
was not statistically significant (p>0.05) (Table 1). The
expression difference of EBV-LMP1 between HIV-
DLBCL and RH of benign lesions in the two groups
was statistically significant (p<0.05, p<0.01) as shown
infig. 1 and Table 1. In the positive cases of EBV-LMP1
in HIV-DLBCL, 82.4 % were mainly expressed in the
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nucleus of tumor cells, 11.8 % in the cytoplasm and
17.6 % in the cytoplasm and nucleus simultaneously.
In the non-HIV-DLBCL cases with EBV-LMPI
positive, 60 % of them expressed mainly in the nucleus
of tumor cells and 40 % expressed both in the cytoplasm
and nucleus. EBV-LMP1 was mainly localized in the
nucleus of DLBCL in both groups; there was no
significant difference in the nuclear positive rate as
shown in Table 2. The expression of EBV-LMP1 was
related to the immunophenotype of HIV-DLBCL
(p<0.01). The expression rate of EBV-LMP1 in non-
GCB-DLBCL was significantly higher than that in
GCB-DLBCL, but the expression of EBV-LMP1 was
not significantly related to the sex, age, location of
disease and clinical stage of tumor in HIV-DLBCL
patients (p>0.05) as shown in Table 3. DLBCL is a
heterogeneous disease, including intermediate and
high-grade B lymphoma with different molecular
background, clinical course and therapeutic response!'®!.
The molecular pathogenesis of DLBCL is complex
comprising chromosome translocation, somatic
mutation, proto-oncogene amplification, tumor
suppressor gene inactivation'¥, In addition, DLBCL is
resistant to chemotherapy, and has the characteristics
of preventing and treating relapse/refractory!’>. EBV is
a critical carcinogen promoting angiogenesis in many
human tumors!'®. Up regulation of virus induced by
angiogenic factors in virus mediated malignant tumors
play an important role in tumor progression. LMP1 is
expressed in many neoplasias-like nasopharyngeal
cancer and Burkitt’s lymphoma cases, which play a role
by inducing the expression of angiogenic factors such
as Vascular Endothelial Growth Factor (VEGF),
Interleukin (IL)-6 and IL-8 in potentially infected tumor
cells!!”181 Furthermore, EBV would cause epithelial
cytolytic infection and B lymphocyte latent infection!®,
EBV-LMP1 is overexpressed in many types of
lymphoma, but the mechanism in HIV-related DLBCL

is still unclear. It has been reported that in 177 patients,
14 % subjects had the EBV positivity; 61 % subjects
had VEGF-A expression. The results indicated a
consistence between the expression of EBV and the
VEGF-A levell'®. In addition, the adverse outcomes of
primary central nervous system lymphomas patients
are lack the expression of EBV-LMP1 which is similar
to those reported for DLBCL!>*, Qur results found
that the positive expression rate of EBV-LMP1 in non-
HIV-DLBCL patients was 77.3 % and the nuclear
expression was 60 %, which was consistent with
previous studies. In this study, we found that the
positive expression rate of EBV-LMP1 in HIV-related
DLBCL was 77.3 % and the expression rate of EBV-
LMP1 in nucleus was 82.4 %, which was significantly
different from that in benign lesions. The expression
rate of EBV-LMP1 in non-GCB was significantly
higher than that in GCB type of HIV-related DLBCL.
Our results indicated that targeting EBV-LMPI
signaling pathway has beneficial effects on DLBCL
therapy. These results indicate that EBV-LMPI is
critical to maintain the pathophysiology of B cell-like
DLBCL and EBV-LMPI1 inhibition may provide a
promising method in DLBCL treatment. In this study,
EBV-LMP1 is highly expressed in both HIV-related
DLBCL and non-HIV-related DLBCL, and mainly
expressed in the nucleus, suggesting that EBV-LMP1
activation is related to the occurrence of DLBCL. In
addition, the targeted inhibition of EBV-LMP1 may be
a promising approach for the therapy of HIV-related
DLBCL. However, a limitation of this study is that the
HIV-related DLBCL patients is relatively small, which
limits the analysis of EBV-LMP1 expression in HIV
positive and negative tumors. Therefore, further
investigations are warranted to analyze the molecular
level of EBV-LMP1 in the pathogenesis of HIV-related
DLBCL and non-HIV-related DLBCL.

Fig. 1: HE staining of HIV-DLBCL and HIV-RH tissues and the expression of EBV-LMP1 detected by immunohistochemistry, (A): HE staining of
HIV-DLBCL (200x) and (B): Positive expression of EBV-LMP1 in HIV-DLBCL (200x)
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TABLE 1: THE EXPRESSION OF EBV-LMP1 IN HIV-DLBCL AND CONTROL SAMPLES

Histologic subtype n (%)

n Positive rate (%) p value
Positive Negative
HIV-DLBCL 22 17 6 77.3
Non-HIV-DLBCL 7 5 3 71.4 0.69
HIV-RH 5 0 5 0.01
Non-HIV-RH 6 0 6 0.003
TABLE 2: THE LOCALIZATION OF EBV-LMP1 IN POSITIVE CELLS
Positive signal positioning
n Positive rate (%) p value
Nucleus Cytoplasm Nucleus+cytoplasm
HIV-DLBCL 17 14 2 3 82.4 0.259
Non-HIV-DLBCL 5 3 0 3 60

TABLE 3: THE CORRELATION BETWEEN EBV-LMP1 EXPRESSION AND CLINICOPATHOLOGICAL
FACTORS OF HIV-DLBCL

EBV-LMP1 expression

: Positive Negative p value
Sex 0.584
Male 16 13
Female 6 4 2
Age 1
>60 3 2
<60 17 13 4
Pathogenic site 0.624
Nodal 16 12
Extra nodal
Immunophenotype 0.004
GCB 6 2 5
Non-GCB 16 15 1
Clinical stages 0.626
Phase I~ 8 7 1
Phase I~V 14 9 5
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