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Introduction

INTRODUCTION

Primary immunodeficiency diseases (PIDs) are inherited
defects of the innate or adaptive arms of the immune system that
lead to an increase in the incidence, frequency, or severity of
infections. Major efforts are currently being undertaken to develop
methods for detection of PIDs in the neonatal period (Uzzaman
and Fuleihan, 2012).

Severe combined immunodeficiency (SCID) in particular, is
fatal in infancy unless affected infants can be diagnosed before the
onset of devastating infections and provided with an immune
system through allogenic hematopoietic cell transplantation,
enzyme replacement, or gene therapy. Newborns with SCID
typically appear normal at birth, lack a family history or any

clinical clues before the onset of infections (Puck, 2011).

SCID which is one of the inborn errors of immune function
represents a group of conditions characterized by blocks in T-cell
development, which lead to functional deficiencies in both T-cells
and B-cells (Baker et al ., 2010).

T- and B-lymphocytes are unique in their ability to create a
receptor by genomic rearrangement of their antigen receptor genes

via V (D) J recombination. On one hand, DNA strand breakage
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during the thymic and bone marrow maturation processes of the T
cell receptor (TCR) a/B chains and the B cell receptor (BCR) light
and heavy chains, respectively, creates functional receptors (i.e.,
the formation of coding joint recombination sites), while, on the
other hand, it creates byproducts (i.e., the formation of signal joint
recombination sites) termed TCR excision circles (TRECs) and
kappa-deleting recombination excision circles (KRECS),

respectively (Ye and Kirschner , 2002).

The DNA circles formed are stable and are maintained after
cell division, but because they do not replicate, they become diluted

as T cells proliferate through mitotic division (Puck, 2012).

The determination of thymic output by quantification of
TRECs is extensively used as an accurate measure of thymic
function and T cell neogenesis, and this analysis was therefore
suggested as a diagnostic tool for T cell immunodeficiency
(Amariglio et al., 2010), for neonatal screen assay to detect SCID
immediately after birth (Puck, 2007), and as being the most
predictive factor for long-term T cell immune reconstitution after

bone marrow transplantation ( BMT) ( Roifman et al., 2008).

KRECs form the extra-chromosomal (episomal) excision
product of the immunoglobulin gene rearrangement. Similar to
TRECs, these episomal products cannot replicate in the cell.

KRECs appear to be highly stable structures, which can persist for
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