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Chapter One Introduction

1.1 Introduction

Nephropathy is a problem of kidney function or structure regardless of
specific clinical presentation or cause and suggested a grading scheme based on
glomerular filtration rate (GFR) level. Often starts with primary kidney damage
and develops through the chronic kidney disease (CKD) stages toward the outcome
of kidney failure. Through this development, humans are at an increasing risk of
death and cardiovascular disease (CVD). Kidney loss is a potentially lethal illness
since the kidneys' principal and most evident tasks are to eliminate waste products
and manage the body's water and acid-base balance (Inker et al., 2014; Gatto et al.,
2022).

There are many factors causing nephropathy, one of these factors are BK
polyomavirus, BK virus (BKV) causes clinical problems in kidney transplant
(KTR) patients, Ureteral stenosis with BK viruses associated nephropathy
(BKVAN) are both conditions that can occur after kidney transplantation.
Hemorrhagic cystitis can also occur following the transplantation of human
stemming cells (Shah et al. 1973). BKVAN represents a major contributing factor
to the failure of the transplant of kidney grafts (Kant et al., 2022). BKV mostly
lives in kidney epithelial cells, although it can reactivate sometimes and cause

viruria without any symptoms (Zhou et al., 2023).

The BK polyomavirus is a small virus (40 - 44 nm in diameter) of the
Polyomaviridae family with a single molecule of circular non-enveloped double-
stranded viral Deoxyribonucleic acid (DNA), cellular histones complexed with
5300 base pairs, encircled by a capsid carrying three virus-encoded proteins (VP1,
VP2, and VP3) (Ambalathingal et al ., 2017; Zhou et al ., 2023). The BKV
genome consists of three primary segments: the noncoding controlling region

(NCCR), late virus genetic region (LVGR), along with the early virus genetic
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region (EVGR). The EVGR encodes the early T proteins. BKV predominantly
utilizes TAg-mediated modification for the genes that suppress tumors p53 as well
as pRb for causing malignancy. This disrupts apoptosis and cell cycle (Zhao et al.,
2016). The protein of viruses capsid are encoded by LVGR, and also by NCCR,
which controls viral transcription and replication (Imperiale, 2007; Funahashi,
2021).

The BK polyomavirus (BKPyV) isolates have been found to have four
primary genotypes of the virus: I, 11, I11, and IV (Doerries et al., 1994). About 80%
of BKvirus cases that have been reported worldwide are associated with genotype
I, with genotype IV accounting for 15% of cases, genotypes Il and 11 are the least
common (Kotla et al., 2021). All BK polyomavirus (BKPyV) genotypes have very
high similarity (above 95%) in the VP1 coding region (Krumbholz et al., 2008;
Furmaga et al., 2021).

The most common way of spreading is supposed to occur across upper
respiratory pathway, as evidenced by the presence of BK virus infection
throughout respiratory system or tonsillitis in youngsters (Funahashim, 2021;
Zhou et al., 2023). Additional pathways of transmission are transplacental, fecal-
oral, and blood transfusion. According to several theories, the BKvirus enters the
circulation through contaminated tonsil tissue, where it infects peripheral blood
mononuclear cells and then traveling to other infection sites, such as the kidney
(Furmaga et al., 2021). Following the initial infection's resolution, BK
polyomavirus mostly lives for a lifetime in kidney epithelial cells, but can

reactivate sometimes and cause asymptomatic viruria (Doerries, 2006).

The immune system plays a crucial role in both reactivating and inhibiting

the virus, particularly in the case of the BKvirus. Anti-BKV T cells are essential
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for limiting the spread of the wviral infection. However, increasing
Immunosuppressive can lead to the inhibition of these T cells. Multiple studies
indicate the fact that T lymphocytes (CD+8) are essential for eliminating viruses
when viral infection level are actually very high. On the other hand, T cells that
produce only one type of cytokine can be helpful in decreasing moderate level of
viral infection (Espada et al., 2020; Kotla et al., 2021). The decreased incidence as
well as removal of viral infection rely on an efficient cellular immunity, especially

CD8 and CD4 cells playing a crucial role in this mechanism (Kaur et al., 2019).

The presence of BK virus genes in both urine and blood could be measured
accurately utilizing a technique called polymeras chian reaction (PCR) analyses.
This method is used to diagnose and monitor BK virus-associated nephropathy
(BKVAN) in individuals who have received kidneys transplanted (VVera-Sempere ,
2007; Halim et al., 2016) .Additionally, histological detection involves the
identification of specific changes in cell structure when outcomes that are
favorable about immuno analyses that use antibody specifically targeting a
specific significant T antigens (Dalianis et al., 2019). Responses from T cells are
triggered by the bigger T antigen, virus capsid protein, as well as not structural
protein. A type of marking along with the ELISA method can be employed for
guantifying and measuring these reactions. The detection of BKVVAN was linked to
the utilization of ELISA technological advances, indicating a targeted immune

system defense against this virus (Espada et al., 2020).
1.2 Aims of study

The aims of present study were to detect the BK polyomavirus
genotypes and evaluate the association of BKPyV with nephropathy

patients in Diyala governorate through the following stap:
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1.

Immunological detection of BK polyomavirus antibodies (antiBKV
1gG,IgM) in serum of nephropathy patients by (ELISA).

Estimation of cytotoxic T lymphocyte (CD+8) concentration and evaluate

their immune relationship to the BKV infection.

Genotyping of BKPyV using RT-PCR.

Identification of BKvirus diversity using molecular diagnostic methods
include noncoding control region (NCCR), and early coding areas transcribe

the tumorigenic proteins (LT- Ag).

Construction of BK polyomavirus phylogenetic tree isolated from
nephropathy patients using bioinformatics tachniques (SnapGene Viewer
ver. 4.0.4).
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