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The purine nucleosidase phosphorylase gene is located
at 14q13 and contains 1418 bp with a coding sequence of
870 bp.5,6

Molecular analysis of previous patients with purine
nucleosidase phosphorylase deficiency has revealed 18 dif-
ferent mutations in the gene.6-11 This report describes a
homozygous missense mutation in a Turkish patient with
purine nucleosidase phosphorylase deficiency born to con-
sanguineous parents. This is the first known Turkish
patient with purine nucleosidase phosphorylase deficiency
to have carried this particular mutation and the second
purine nucleosidase phosphorylase–deficient case to have
carryied this mutation worldwide.

Materials and Methods

Immunological studies, including measurements of
immunoglobulin and lymphocyte subgroup levels, were per-
formed using standard clinical methodologies. Adenosine
deaminase and purine nucleosidase phosphorylase enzyme
activities in skin fibroblasts were kindly determined for us by
Dr Paul van den Berg (as described in Kleijer et al12) at the

Purine nucleosidase phosphorylase deficiency causes
severe immune deficiency and is a very rare autoso-
mal recessive disease.1-3 Approximately 35 cases of

purine nucleoside phosphorylase deficiency have been
reported worldwide. Patients with purine nucleosidase
phosphorylase deficiency have a profound T cell immune
defect and variable humoral abnormalities resulting in recur-
rent bacterial, viral, and fungal infections. Neurological
manifestations such as severe spasticity, failure to thrive,
mental retardation, and autoimmune diseases are other
common features of the disease.3,4
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Purine nucleoside phosphorylase deficiency is a rare autosomal
recessive immunodeficiency disease. The characteristic features
of the disease include severe T cell immune defects with recur-
rent infections, a failure to thrive, and progressive neurological
findings. To date, 35 cases of purine nucleosidase phosphory-
lase deficiency have been reported worldwide. A 2-year-old
female patient was hospitalized due to recurrent infections
starting from 6 months and a fever that had continued for a
month. The parents were first cousins. Physical examination
showed a failure to thrive, herpetic lesions around the lips,
painful lesions on the tongue and the buccal mucosa, lung
infection, and spastic paraparesis in the lower extremities. She
had motor and mental retardation. Laboratory tests revealed
lymphopenia; low CD3, CD4, and CD8 counts; normal
immunoglobulin levels; low uric acid; and very low purine

nucleoside phosphorylase enzyme activity (1.4 nmol/h/mg; nor-
mal range, 490-1530). DNA sequencing of the purine nucleosi-
dase phosphorylase gene revealed a missense homozygous
mutation, a G to A transition at exon 4 position 64 (349G>A
transition), which led to a substitution of alanine by threonine
at codon 117 (Ala117Thr). Both parents were heterozygous
for the mutation. This is the second purine nucleosidase phos-
phorylase deficient case to have been presented and carrying
this mutation worldwide. Various antibiotics, antifungal drugs,
and intravenous immunoglobulin were used to treat the
infections during her 3 months. This form of treatment
proved to be unresponsive, resulting in her subsequent death
at 26 months of age.
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Clinical Genetics Laboratory, Erasmus University (Rotterdam,
the Netherlands).

Genomic DNA was isolated from peripheral blood
cells by standard techniques. To amplify exons 1 to 6 of
the purine nucleosidase phosphorylase gene, polymerase
chain reaction (PCR) was performed using the primers
designed as previously described.7 All PCR products were
sequenced by the dye termination method using a DNA
sequencing kit (PerkinElmer, Wellesley, Mass) and analyzed
using the ABI Prism 310 sequence analyzer (Applied
Biosystems, Foster City, Calif).

Case

A 26-month-old Turkish girl was referred to our hospital for
recurrent infections, febris continuous, and failure to thrive.
The parents were first cousins. She was the first child and
born by normal spontaneous delivery with a birth weight of
2600 g. Her motor and mental developments were retarded.
She gained head control at 7 months, sat at 1.5 years, and
was unable to walk. She was only able to say a few words.
She experienced recurrent upper and lower respiratory 
tract infections, and she had been hospitalized twice in other
hospitals within the past 3 months. During her hospitaliza-
tion, she was diagnosed as having bronchopneumonia, oral
thrush, and spastic paraplegia for which she was given vari-
ous antibiotics and antimycotics such as penicillin, van-
comycine, ceftazidin, meropenem, and fluconazole. Complete
blood counts showed leucopenia and severe lymphopenia.
Immunoglobulin levels were normal. Despite extensive
antibiotherapy, no remarkable improvement was obtained,
and she remained febrile.

On admission, at 26 months, her weight was at the 3rd
percentile (10.2 kg), height at the 25th percentile (84
cm), and head circumference at the 2nd percentile (45.5
cm). She had a high fever (39.5°C), oral thrush, herpetic
lesions around the lips, membranous pharyngitis, and a
lower respiratory tract infection. She also had marked
spasticity with brisk reflexes in the lower extremities. She
was unable to walk.

Laboratory tests revealed anemia (hemoglobin: 7.5 g/dL,
hematocrit: 24%) and leucocytopenia (2090/µL) with lym-
phocytopenia (520/µL). Lymphocyte subgroup analysis
showed low CD3 (5%), CD4 (3%), CD8 (3%), and CD25
(6%) and normal CD19 (25%) cells. Both T cell and B cell
parameters were repeated after 1.5 months, but similar
results were obtained. Bone marrow analysis showed ery-
throdysplasia, giant erythroblasts, normal ranges of myeloid
cells, and very low counts of lymphoid cells. Immunoglobulin
levels were normal. Serum uric acid levels were measured 3
times and were found to be markedly lower (0.6, 0.5, 1.4
mg/dL) than the normal levels (2-6 mg/dL). Her cranial mag-
netic resonance imaging showed mild cerebral atrophy and
bilateral hypomyelinization in the globus pallidus and on

preaquaductal areas. It was assumed that they may have
resulted from a neurometabolic disorder.

Based on the severe T cell depletion, normal B cell
level, low uric acid levels, and the neurological findings,
a purine metabolism disorder associated with immune
deficiency was considered as a final diagnosis for the
patient. Purine nucleosidase phosphorylase and adeno-
sine deaminase activities were measured in skin fibrob-
lasts. Purine nucleosidase phosphorylase enzyme activity
was deficient, whereas adenosine deaminase activity was
normal (Table 1).

Clinically, the patient developed severe bronchopneumo-
nia, which proved unresponsive to a varying number of
antibiotics and antifungal treatments. She required intuba-
tion. Epstein-Barr virus viral capsid antigen immunoglobulin
was found positive in her serum. Herpes simplex virus was
identified from herpetic lesions around the lips, and acy-
clovir was given. She experienced tonic-clonic convulsions.
Despite 2 months of intensive therapy, including blood trans-
fusion, anticonvulsants, and intravenous immunoglobulin,
no improvement was obtained. She remained febrile, and
the disease followed a fatal course. She died at the age of 26
months.

Molecular Studies

Sequence analysis of amplified fragments of the purine
nucleosidase phosphorylase gene revealed a missense
homozygous mutation, a G to A transition at exon 4 posi-
tion 64 (349G>A transition), which led to a substitution
of alanine by threonine at codon 117 (Ala117Thr). Both
parents were heterozygous for this mutation, confirming
the autosomal recessive inheritance.

Discussion

Purine nucleosidase phosphorylase and adenosine deami-
nase are enzymes in the purine metabolic pathway, and their
deficiencies cause immunodeficiency disorders. In adeno-
sine deaminase deficiency, both cellular and humoral
immunity are disturbed, whereas in purine nucleosidase
phosphorylase deficiency, cellular immunity is selectively
disturbed.2,3 Establishing the diagnosis of purine nucleosi-
dase phosphorylase deficiency is made difficult because of
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Table 1. The Activity of Purine Nucleosidase Phosphorylase
and Adenosine Deaminase in the Patient’s Fibroblasts

Enzyme Activity in Fibroblasts Patient Normal

Adenosine deaminase 1060 nmol/h/mg 390-1150 nmol/h/mg
Purine nucleosidase 1.4 nmol/h/mg 490-1350 nmol/h/mg

phosphorylase
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its rarity and the variability of its clinical and immunologi-
cal manifestations. It has been reported that in most cases
of purine nucleosidase phosphorylase deficiency, patients
die during childhood, but following the onset of the disease,
the symptoms and the clinical course vary widely.7,13,14

In the patient presented, the symptoms of her severe
immunological deficiency and neurological deterioration
started somewhat earlier than in most previously reported
cases. Tabarki et al8 described 2 siblings carrying the same
mutation. Those 2 siblings showed predominant central
nervous system involvement and immunological symptoms
that did not develop until the third year of age. With regard
to the findings in Tabarki et al’s cases and our case, it may
be considered that the clinical findings of patients with purine
nucleosidase phosphorylase deficiency having the Ala117Thr
missense mutation are likely to vary in degree. There may be
other genes that modify the clinical presentation.

Infections, malignancies, and neurological symptoms are
the most important problems facing patients with purine
nucleosidase phosphorylase deficiency. Antibiotherapy and
other methods of intervention cannot change the fatal clini-
cal course of the disease. Bone marrow transplantation has
been successfully performed in other subgroups with severe
common immune deficiencies.15 But in patients with purine
nucleosidase phosphorylase deficiency, it has been reported
that neurodevelopmental manifestations progress despite
immune reconstruction achieved by bone marrow trans-
plant.16 In the patient presented, it was impossible to per-
form a bone marrow transplant as a result of her severe
clinical symptoms, which she experienced until death.

Different types of mutations have been described in the
purine nucleosidase phosphorylase gene, the most common
of which is a transition mutation with the frequency of 75%10.

The mutation (G to A transition at exon 4 position 64)
described in this case resulted in an amino acid substitu-
tion (alanine to threonine) in the protein and revealed
very low levels of enzyme activity (Table 1). Extremely
diminished enzyme activity might explain the severe clin-
ical outcome in this case. However, there has been no
study investigating the correlation between the enzyme
activity and the clinical symptoms.

This is the first Turkish purine nucleosidase phospho-
rylase deficient case and the second case recorded world-
wide having the mutation of Ala117Thr. There might be
an ancestral link with the case by Tabarki et al.8

In conclusion, purine nucleosidase phosphorylase defi-
ciency shows a wide variety of neurological and immuno-
logical symptoms. The patients who have the mutation
Ala117Thr in the purine nucleosidase phosphorylase gene
can show different phenotypes. Because of the very low

numbers of patients with purine nucleosidase phosphory-
lase deficiency analyzed at a genetic level, further cases are
needed to make phenotype-genotype correlations.
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