Abstract

Thalassemia is a genetic and hereditary disorder, and represents a major public health issue
worldwide, especially in tropical and subtropical countries including Thailand. Since defects in expression
and synthesis of alpha and beta hemoglobins are implicated in thalassemia, understanding how globin
switching is regulated and how expression of globin genes is tightly controlled by epigenetics are necessary
for translating the knowledge toward therapeutic applications by turning on expression of unaffected or non-
mutated globin genes such as hemoglobins zeta and gamma to replace defected alpha and beta globins,
respectively. An increasing number of findings have discovered several long non-coding RNAs (IncRNAs),
which possess epigenetic-associated function such as regulation of histone modification. In particular, the
IncRNA steroid receptor RNA activator (SRA) has been shown to form a complex with the chromatin
architectural transcription factor CTCF, which is involved in repression of globin genes via chromatin
insulation mechanism. Notably, the IncRNA SRA and its associated RNA helicase DDX5 have been
reported to repress expression of a reporter gene controlled by chicken beta-globin insulator. Nonetheless,
how SRA regulates histone modification patterns has been elusive. The primary goal of the proposed work
is to elucidate a possible role of the INcRNA SRA in regulation of histone modification, in particular histone
lysine 4 and 27 trimethylation (H3K4me3 and H3K27me3). Moreover, whether SRA represses globin genes
was also determined. The outcome of this proposed work will provide not only a fundamental knowledge of
how histone modification is regulated by a IncRNA, but also novel therapeutic strategies aiming at inducing
expression of alpha- or beta-like globin genes by manipulating the functionality of SRA. Therefore, the

outcome will benefit thalassemic community in general such as researchers, clinicians and patients.
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