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ABSTRACT : Chronic lymphocytic leukemia (CLL) is one type of leukemia that arises from lymphocytes progenitor cell in the
bone marrow, it affects individuals over the age of (50) years in both genders, in Iraq leukemia affected 1532 ( 847 males and 683
females) according to the latest announced statistics of the Iraqi Cancer registry center at 2012. Chronic lymphocytic leukemia
may be occurred due to several genetic causes such as chromosomal aberrations andgene mutations, or exposure to carcinogenesis
and mutagens such as (radiation, chemicals and oncogenic viruses), the most famous virus Epstein-Barr virus (EBV), which is
a‘y-herpes virus, that infects more than 90 % of individuals people, it is infection mostly is latent infection and the EBV remains
latent in memory B-cells. The aim of this study was to determine whether EBV-DNA load in the peripheral blood with CLL
patients by using Real time PCR technique. Epstein-Barr virus genome had been shown that 11 (18 %) from 61 patients have the
virus genome and the number of copies ranged from (1 x 103-2 x 101%).
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INTRODUCTION

Epstein-Barr virus (EBV), human herpes virus 4
(HHV-4), which comprises of double-stranded DNA
viruses, poised of a DNA core walled by a nucleocapsid
and a tegument, with comparatively large genomes (100-
200) genes (Rubicz et al, 2013). EBV was the first human
tumor virus recognized (Baer ef al, 1984).

Epstein-Barr virus transferred by saliva,
contaminating B-lymphocytes and epithelial cells of the
oropharynx (Burnham, 2009). Epstein-Barr virus is
classified into two subtypes based on sequence variations
in genes, (EBV-encoded small RNA: EBERS), six nuclear
proteins (EBNAI1, EBNA 2, EBNA 3A, EBNA 3B,
EBNA 3C and EBNA-LP) and three membrane proteins
(LMP-1, 2A and 2B) (Houldcroft and Kellam, 2011).
Epstein-Barr virus infection typically occurs through
infancy or early childhood with outmedical symptoms and
is related with a higher risk of infective mononucleosis
(Macsween and Johannessen, 2014). Epstein-Barr virus
infection has also been related with some malignant
situations including Burkett lymphoma, nasopharyngeal
carcinoma, some gastric cancers and Hodgkin lymphoma
(Adam et al, 2011; Piccaluga et al, 2011; Alibek et al,
2013; Ali et al, 2018). Epstein-Barr virus infects resting
(naive) B cells, epithelial cells and memory B cells and
replication in epithelial cells of the oropharynx (Shannon-

Lowe et al, 2011). Chronic lymphocytic leukemia is a
malignant production of small clonal B-lymphoid cell
(Hussaini et al, 2017). CLL the most predominant
leukemia among adults (Furman et al, 2014). CLL occurs
more frequently in males than females (Ahmed et al,
2016). CLL is the most common adult leukemia in the
United States and Europe, but is rare in Asia (Taneja and
Master, 2019). CLL is characterized by the accumulation
of CD5+ CD19+ B cells in the peripheral blood, secondary
lymphoid organs and bone marrow of patients (Kocher,
2016).

MATERIALS AND METHODS

The studied peripheral blood samples were collected
from 61 (34 mal, 27 female) and 40 control individuals
who were distributed to 20 males and 20 females. Patients
samples were collected after diagnosis in the National
Center of Hematology, AL Mustansiriya University by
specialized pathologist based on laboratory investigation,
clinical examination and biopsy of bone marrow. The
patients subdivided in to two group, pretreatment group
which includes 24 patients (16 males, 8 females) and the
patients with an old diagnosis 37 (18 male, 19 female)
who took a therapeutic dose of (flodaraben) ranging from
(3-10) confront the control sample of the healthy
individuals who did not show any symptoms was
satisfactory. 40 individuals (20 males and 20 females).
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Table 1 : The sequences of nitrogen bases for primer and probe of EBV.

The gene The sequences
Primer EBV W-F GCAGCCGCCCAGTCTCT,3":5’
Primer EBV W-R ACAGACAGTGCACAGGAGCCT,3:5’
Probe EBV BamH1 FAM-AAAAGCTGGCGCCCTTGC-TAMRA3’:5’

DNA purification

DNA was extracted from the blood according to the
instructions of kit extracted from Promega, USA.

Electrophoresis
Real time polymerase chain reaction

The polymerase chain reaction technique was usede
to estimate the number of DNA copies. It is possible
through this technique and in the sense of the standard
curve of the samples known number of copies. Determine
the number of copies of DNA in anonymous samples
this technique has been effectively applied to the
calculation of virus concentrations in applied samples. In
this experiment, an EBNA1 gene was used within the
EBNA1 plasm to prepare information concentrations used
in the preparation of the standard curve, which in turn
was used to measure the number of copies of the virus
genome for the studied samples.

Primer preparation

The primer and probe supplieded by the company
(Macrogen) and preparation the (stock solution) by added
(Nuclease-Free Water) for the final focus (100 uM) and
the (working solution). It was prepared with a final focus
(100 uM) by added (10ul) from (stock solution) to (90ul)
Nuclease-Free water.

Stander curves preparation

The plasmid bearing the EBNA1 gene was dissolved,
which occupies a piece length (3907) base pair. The
supplier of the company (Macrogen) by added (100 ML)
from Nuclease-Free Water sultanate concentration 4x10°
$Mg/ML, which is equivalent 10'' Copy of plasmid/ML.
It is known that the weight of one copy of plasmid draw
4.282x10® a decreasing fear chain was prepared number
of copies 107, 108, 107, 10, 10°, 10* copy/ML. These
concentrations were used to conduct a polymerization
reaction for standard curve work (Larionov et al, 2005).

Table 2 : Materials used in polymerization reaction and quantity.

Materials Concentration | Volume
Go Taq Probe q PCR Master MIX 2x 10 pl
PrimerF 10 uM 1uL
PrimerR 10 uM 1 uL
Probe 10uM 1uL
Deionized Water 2 uL
DNA SuL
The final size 20uL

The number of Epstein-Barr (EBV) copies was
measured using RT-PCR.

The program was set as shown in Table 3.

Table 3 : RT-PCR Program.

Steps Time | Temperature | The CT
camera
Primary DNA | 15 min. 95°C
Mutagenesis
DNA Mutant 30sec. 95C° Off 45 cycle
The correlation | 30sec. 60C° ON
of the bulbs
Elongation 45sec. 72C° Off
RESULTS

The number of copies of the virus genome was
calculated by the straight-line equation from the graph.

y =-3.4426x + 51.468

The molecular study by (real tim Polymerase chain
reaction technique) for the detection of the Epstein-Barr
virus genome had been shown that 11 (18%) from 61
patients have the virus genomeand the number of copies
ranged from (1 x 10%-2 x 10'"), these number of copies
represents a real or effective infection. But no viral copies
have been shown in healthy subjects, while not shown in
any sample of healthy samples. In another study by Hong
et al (2012), where 5000 copies of the virus was
considered a threshold.

In a study carried out by Jebbink et al (2003) to detect
Epstein-Barr virus replication with the technique of
polymerase chainreaction, it was found that copies of
the virus ranged from 10 to 10 million copies, indicating
the activity of the virus as its presence in large numbers
is evidence of the spread of the virus (Jebbink et al, 2003)
and in another study by Gartzonika et al (2012) is found
(67). People infected with the Epstein-Barr virus of the
total (118) renege copy number 5.2 x10°copy \ML ranged
of 2.85% 10%-7.6 x10* copy\ML in the plasma sample.

The number of patients with high copies of the virus
who did not receive a therapeutic dose (5 Males, 3
females) in the rate of (33%) of total (24) Patient, may
be associated with poor health of patients and immune
weakness and the high number of white blood cells in
patients before treatment. It is a characteristic of the
underlying diseaseand it appeared (8%) of patients after
treatment (2 males, 1 females), who carry high copies of
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Table 4 : Represents the values of Ct and the number of copies of
the virus genome.

The patients The CT | Copies number
number | value of virus
23.97 1x108
13.21 2x10"
Males before treatment 5 14.35 8x1010
234 2x10%
14.45 8x10'"
Male after treatment 2 1999 210
23.97 1x108
14.18 9%10'
Females before treatment 3 19.83 2x10°
18.31 6x10°
Females after treatment 1 23.36 2x10%
Healthy Negative

the viral genome associated with the white blood cell
genome indicating their poor immune status despite drug
treatment (Flodaraben), which works on urging Apoptosis,
In the leukemia cells which leads to kill her and remove
the virus (Feng et al, 2017). But when a patient relapses
between therapeutic doses leads to a rise number of
leukemia cells thus increasing the number of virus copies.

These results are consistent with the results of a study
conducted by Visco (2015) in Italy it was found that
copies of the virus genome higher in patients with chronic
lymphocytic leukemia in the rate of 19% of the healthy.

CONCLUSION

Epstein-Barr virus genome had been shown that 18%
of the patients have the virus genome.
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