cytokine binding. The former form of SCID (yc deficiency) has an X-
linked inheritance mode, while the second is autosomal recessive. A
lack of the IL-7Ra chain (which, together with yc, forms the IL-7
receptor) induces a selective T-cell deficiency.

PURINE METABOLISM DEFICIENCY Ten to 20% of SCID patients exhibit
a deficiency in adenosine deaminase (ADA), an enzyme of purine
metabolism that deaminates adenosine (ado) and deoxyadenosine
(dAdo). An ADA deficiency results in the accumulation of ado and
dAdo metabolites that induce premature cell death of lymphocyte
progenitors. The condition results in the absence of B and NK
lymphocytes as well as T cells. The clinical expression of complete
ADA deficiency typically occurs very early in life. Since ADA is a
ubiquitous enzyme, its deficiency can also cause bone dysplasia
with abnormal costochondral junctions and metaphyses (found in
50% of cases) and neurologic defects. The very rare purine
nucleoside phosphorylase (PNP) deficiency causes a profound
although incomplete T-cell deficiency that is often associated with
severe neurologic impairments.

DEFECTIVE REARRANGEMENTS OF T- AND B-CELL RECEPTORS A series
of SCID conditions are characterized by a selective deficiency in T
and B lymphocytes with autosomal recessive inheritance. These
conditions account for 20-30% of SCID cases and result from
mutations in genes encoding proteins that mediate the
recombination of V(D)J gene elements in T- and B-cell antigen
receptor genes (required for the generation of diversity in antigen
recognition). The main deficiencies involve RAG1, RAG2, DNA-
dependent protein kinase, and Artemis. A less severe (albeit
variable) immunologic phenotype can result from other deficiencies
in the same pathway, that is, DNA ligase 4 and Cernunnos
deficiencies. Given that these latter factors are involved in DNA
repair, these deficiencies may also cause developmental defects.

DEFECTIVE (PRE-)T-CELL RECEPTOR SIGNALING IN THE THYMUS A
selective T-cell defect can be caused by a series of rare deficiencies
in molecules involved in signaling via the pre-TCR or the TCR.



