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Abstract

Introduction: Quantification of Epstein - Barr virus (EBV) in peripheral blood mononuclear cells
(PBMNC) of allogenic bone marrow transplant (BMT) recipients is important because EBV-associated
posttransplant Lymphoproliferative disease (PTLD) can occur after transplantation due to immunosup-
pression therapy.

Methods: To this end we chose Real-Time PCR using TagMan probe. For the standard curve, we
cloned BALF5 gene of EBV into a plasmid vector. After purification of the EBV-clone and calculation
of plasmid copy number, the standard curve was constructed by using serial dilution of the plasmid
clone.

Results: We were able to detect from 2 to 107 copies per 2x10° PBMNC with wide linear range. The
mean EBV DNA copy number was 103.7 copies per 2x10° PBMNC. In this study, No patient of 35
BMT recipients (275 PBMNC samples) developed PTLD during five months follow up post transplant.
EBV copy numbers in 22 samples (3 patients) out of 35 BMT recipients were higher than cut off value
with symptoms like fever and pulomonary noddes (9%). The virus load in one patient in the last sample
obtained was 72400 copies. We detected low levels of EBV DNA in 20 BMT patients (57/1%).
Conclusion: Real-Time PCR is useful to measure virus load in PBMNC. Detection of EBV in PBMNC
samples may be valuable predictive marker to prognosis PTLD. Further studies need to determine ac-
curate viral cut off value for treatment patients at risk for PTLD.
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Introduction

Epstein — Barr virus (EBV) is a lymphotropic
herpesvirus that infects preferentially B cells
and occasionally other cell types, especially
epithelial cells.” After primary infection, EBV
establishes an asymptomatic latency state. In
immuno compromised patients, like allogenic
bone marrow transplant (BMT) recipients re-
ceiving immunosuppression to prevent graft re-
jection or graft — versus — host - disease, reacti-
vation of EBV infection may lead to posttrans-
plant lymphoproliferative disorders (PTLD).?
Early diagnosis of PTLD is still a prerequisite
for successful treatment, despite advances in
therapy.(3’4) Recent studies have demonstrated a
relationship between the extent of EBV load in
peripheral blood mononuclear cells (PBMC)
and the risk of developing PTLD.“” Although
PTLD patients usually exhibit uncommonly
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high levels of EBV DNA, new evidence that an
increased viral load alone might not be related
to PTLD development has emerged ©- Thus, an
accepted level of EBV load predective of PTLD
development has not been established as yet.
Conventional PCR only allows semiquantitative
results and time — consuming hybridization and
blotting steps are necessary after amplification.
 These disadvantages have now been over
come by the real-Time TagMan PCR technol-
ogy using Roche Light Cycler detection system.
The assay has a very large dynamic range of
target molecule determination because the real-
Time measurement of the PCR product enables
us to quantify the amplified products in the log
phase of the reaction.™



Sabri SH.

In this study the real-Time PCR method was
applied to the measurement of EBV DNA in
PBMC samples of Allogenic BMT recipients.

Methods

Patients and samples: 275 samples of 35 al-
logenic BMT recipients were enrolled in this
study (12 with AML, 8 with CML, 8 with ALL,
4 with A. Anemia, 1 with Thalassemia, 1 with
Hodgkin disease and 1 with MDS). These pa-
tients were 9 to 65 years old (mean age 27.1
years). 27 out of 35 patients were mails (79.4%)
and 7 patients were femails (20.6%).
EDTA -Treated blood was taken from the pa-
tients and the PBMC were seperated with Fi-
coll-paque. For the PCR assay, the DNA was
extracted from the PBMC fraction by boiling
method and stored at -20° C until use. We
cloned a part of EBV BALF5 gene into a
pTZS57R/T vector (PTZ-BALFS5). After purifi-
cation of the EBV clone and calculation of
plasmid copy number, the standard curve was
constructed by using serial dilution of plasmid
clone (PTZ-BALFS). EBV copy number of pa-
tients samples were calculated automatically
with the use of this standard curve.
Real - Time quantitative PCR with a fluoro-
genic probe. The PCR primers for this assay
were selected in BALF5 gene encoding DNA
polymerase.(5 ) The upstream and downstream
primer sequences were 5%-
CGGAAGCCCTCTGGACTTC-3"  and 5-
CCCTGTTTATCCGATGGAATG-3" respec-
tively. A fluorogenic probe 5%
TGTACACGCACGAGAAATGCGCC-3" with
a sequence located between the PCR primers
was synthesized by MWG company. The PCR
reaction was performed using 100 ng of DNA
from PBMC was added to a PCR mixture con-
taining 5 mM Mgcl2, 200 uM dNTP Mix, 0.2
UM each primer , 0.1 uM fluorogenic probe,
and 1.25 U of Taq enzyme (Roche company).
Real-Time fluorescence measurements were
taken and threshold cycle (CT) value for each
sample was calculated by determining the point
at which the fluorescence exceeded a threshold
limit.

Results

The standard curve was constructed with serial
dilution (10 to 107 copies) of the control plas-
mid. To confirm the specificity of the primers
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and probe, an EBV negative lymphoma cell
line, was tested by this method. No one was
positive for EBV DNA. Also the negative con-
trol always was without any fluorescence sig-
nal.

We estimated EBV DNA copy number in pa-
tients PBMC samples. The mean number of
EBV DNA genome, was 103.7 copies of EBV
DNA by using real-time TagMan PCR.

In this study, most patients received posttrans-
plant immune suppression to prevent graft-
versus-host-disease (GVHD), usully with cyc-
losporine. By the way, we observed the occur-
rence of GVHD in 16 BMT recipients, but only
in one of these cases EBV DNA load was
higher than cut off value. No correlation was
detected between EBV copy number and
GVHD grade.

Discussion

The aim of this working was to setup a real-
Time TagMan PCR for detection of EBV DNA
load in BMT recipients. This work has been
performed for the first time in Iran. Real-time
PCR with a fluorogenic probe is a technique
which enables us to quantify a large number of
amplified products rapidly and accurately(g) us-
ing roche light cycler system. We could detect
EBV DNA in PBMC samples. Kimura et al and
Niesters et al had demonstrated that real-time
system has been applicable to quantitation of
EBV load in patients with symptomatic EBV
infections.”"'” On the other hand, this method
eliminates the precautions that must be taken
with amplified products to avoid contamination
because the method is done in absolutely sealed
wells. This is an important improvement over
the conventional PCR assays, which have con-
siderable risks of carryover contamination.
With its rapidness, accuracy and ability to han-
dle many samples, the real-Time PCR assay
should replace the quantitative PCR methods."’
Lymphoproliferative disorders after bone mar-
row and organ transplantation and among pa-
tients infected with AIDS are believed to result
from uncontrolled proliferation of EBV trans-
formed B-lymphocytes in the setting of immune
dysfunction.(“) The incidence of allogenic bone
marrow transplantation — related PTLD is low
but because PTLD mortality rate is 50%-80% ,
diagnosis of disorder is very important for
treatment strategies of PTLD."? Given the gen-
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erally poor prognosis of patients with PTLD,
early detection is important to maximize the
chances of a successful outcome. EBV load is
regarded as a useful indicator of the changes in
viral dynamics that precede the development of
PTLD. This test can also detect the increased
viral replication associated with acute EBV dis-
ease."?

In our study, from 275 samples of 35 BMT pa-
tients, EBV load in 22 samples out of 3 patients
were higher than cut off value. The virus load
in one patient in the last sample obtained post-
transplant was increased to 72400 copies. Also
we observed low levels of EBV DNA genomes
in 20 BMT patients (57.1%), but no patient de-
veloped PTLD during five months posttrans-
plant. It is believed that the time to PTLD diag-
nosis posttransplant can be highly variable,
ranging form a few months to several years.!?
So if our patients population was greater or the
time of patients follow up posttransplant was
longer, maybe EBV infection would lead to oc-
currence of PTLD. Finally, EBV DNA is fre-
quently found in allogenic bone marrow trans-
plant recipients. Patients with low EBV copy
numbers may stay without clinical symptoms
but those with high levels of EBV load are
probabely at high risk of PTLD.

By the way, EBV DNA is a surrogate tumor
biomarker in a wide variety of EBV — related
disorders. Also EBV DNA is important in using
of chemotherapeutic regimens and monoclonal
antibodies such as rituximab in the treatment
for these tumors. It may be particularly helpful
in lymphomas in which clonal markers evalu-
able by PCR are not available. These include
NK cell lymphomas and Hodgkin lymphoma,
whereby clonal rearrangement of the immu-
noglubolin and T-cell receptor genes could not
be applied for detection of minimal residual
disease. So real - Time PCR and quantitation of
EBV DNA load can be valuable and helpful in
these cases. Further studies need to determine

accurate viral cut off value for treatment pa-
tients at risk for PTLD.
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