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Thalassemia is one of the most common genetic diseases in the Thailand. Mutation induced
aberrant splicing, one of the important molecular mechanisms of the defect in B-globin gene expression,
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and . These mutations activate aberrant splice sites,

that prevalent in Thai population are
leading to abnormal spliced mRNA which prevents proper translation, decreasing the levels of B-globin
and in consequence leading to thalassemia. Blocking the aberrant splice sites the B-globin pre-mRNA
forces the splicing machinery to reselect the exisﬁng correct splice sites. This led to restoration of the
correct ‘splicing pattern of P-globin pre-mRNA and production of f-globin chain. This study tries to
correct the abnormal splicing process that leads to [-thalassemia, by using antisense oligonucleotide
(ASO).

Three type of ASO backbone, morpholino, 2'-O-MOE phosphorothioate (MOE) and peptide
nucleic acid (PNA), were studied. All 3 ASO can restore correct B-globin pre-mRNA splicing. Cell
penetrating peptides were conjugated with ASO to improve the uptake and antisense effects of the ASO in
erythroid cells. More than 90% correction of pre-mRNA splicing resulted by free uptake of 15 pM
peptide-conjugated morpholino oligonucleotides, M-tat, P003(2d), (RX),B, (RB),RXB and (RB),B for 5
days. While less than 5% correction resulted from treatment with unconjugated morpholino ASO. The M-
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tat was used for treatment of erythroid progenitor cells from the peripheral blood of /Hb E
thalassemic patients. The results clearly show that free uptake of M-tat resulted in significant repair of the
B-globin mRNA and concomitant production of hemoglobin A. Intravenous injection of 25 mg/kg/day M-
tat for 13 days, led to an increase in correctly spliced B-globin mRNA and accumulation of chimeric

[3“/3“'654 thalassemic mice. Moreover, the red blood cells

hemoglobin in the peripheral blood of the
morphology also improved.

This study also examined the effect of correctly and aberrantly spliced BE-globin mRNA in
erythroid progenitor and peripheral blood of [-thalassemia/Hb E patients. The results showed that
cor_rectly/aberrantly spliced BE-globin mRNA ratio in patients who have mila clinical symptom was higher
than that of patients who have severe clinical symptom. Indicating that BE-gIobin pre-mRNA splicing is

one of the factors affecting severity of B-thalassemia/Hb E disease.





