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ABSTRACT

Programmed cell death (apoptosis) is crucial for the maintenance of tissue
homeostasis. The present thesis deals with the role of chemokines in apoptosis
signaling in a rare genetic disorder of neutrophil homeostasis, and the role of apoptosis
in the ineffective erythropoiesis observed in thalassemia patients.

WHIM (warts, hypogammaglobulinemia, infections, myelokathexis) syndrome is
an inherited hematopoietic disorder linked to mutations in the CXCR4 chemokine
receptor gene. The hallmark of this syndrome is myelokathexis, (i.e. abnormal
retention of mature neutrophils in the bone marrow), and, as a result, this leads to a
remarkably low level of neutrophils in peripheral circulation. SDF-1 is the sole ligand
for CXCR4. This research tested whether the SDF-1/CXCR4 axis can control the
survival of peripheral neutrophils obtained from neutropenic patients and controls.
Findings demonstrate for the first time that SDF-1 is a potent anti-apoptotic factor for
WHIM neutrophils, but less effective in controls. Additionally, it was observed that
MEK-1 and PI-3 kinase signal transduction was involved in mediating the effects of
SDF-1.

Thalassemia is a group of genetic disorders resulting from an imbalance in globin
synthesis. Previous studies have shown that ineffective erythropoiesis and accelerated
apoptosis occur in erythroid precursor cells of p-thalassemia patients. To define the
contribution of erythropoiesis and apoptosis to the phenotypic severity of f3-
thalassemia/HbE disease, global transcription analysis of erythroid cells from patients
with mild and severe clinical course and controls was performed. These analyses
demonstrated that many genes were differentially expressed in cells from thalassemia
patients versus controls, particularly genes involved in immune response, oxidative
stress, inflammatory response, apoptosis, and cell proliferation. Notably, hierarchical
clustering of 158 reporter genes suggested that the patients with mild and severe
disease could be discriminated based on gene expression. This novel information
could yield candidates for biomarkers for disease severity in B-thalassemia/HbE
diseases.
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