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ABSTRACT

Augmentation of fetal hemoglobin (HbF) synthesis can reduce the severity of -
thalassemia and B-globin chain hemoglobinopathies by improving the imbalance between
o- and non-a-globin chains. This is supported by observations that B-thalassemia patients
with Hereditary Persistence of Fetal Hemoglobin (HPFH) are transfusion independent. A
number of pharmacological agents have also been found to induce HbF through various
mechanisms. However, all known HbF inducers have a low efficacy and specificity and
may result in long-term toxicity.

Reporter assays in human erythroleukemia K562 cell line and transgenic mice based
on a bacterial artificial chromosome (EBAC) containing the human B-globin locus with an
enhanced green fluorescence protein (EGFP) reporter cassette in-frame replacement at the
©y- to #y- globin genes (PEBAC/148p:: A%y EGFP) were developed. An episomal
reporter assay for the screening of agents that specifically mimic the effect of the HPFH
mutation on HbF expression was created by the introduction of the -175(T->C) HPFH
mutation into the construct. This assay was also used to compare the level of EGFP
expression from this construct with the parent construct. HPFH mutation gave
approximately a 2-fold increase of EGFP expression compared to that of the wild type.

K562 cell lines carrying stably integrated y-globin reporter assay construct was used
in high throughput screening of a 2132 chemical library. Corresponding pharmacological
increases in y-globin mRNA expression and HbF were confirmed in reporter assay, native
K562 cell line and human primary erythroid progenitor cells. Fourteen out of 29
compounds were validated using both cell lines. Two nucleoside analogs showed
increased ratios of HbF by 20% in primary erythroid culture derived from [-
thalassemia/HbE patients.

In transgenic mice carrying the y-globin reporter assay transgene, EGFP expression
decreased during mouse y- to 3- globin switching, but persisted throughout the adult stage.
Murine erythroid culture derived from fetal livers showed a response to induction by HbF-
inducing compounds.

The cellular and transgenic reporter assays will greatly facilitate the identification
and evaluation of HbF-inducing agents. This screening has successfully identified active
compounds for further mechanistic and preclinical evaluation as potential therapeutic
agents for B-thalassemia treatment.
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