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Abstract
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Induced pluripotent stem cells(iPSCs) are promising tools in medical research
exclusively with human disease modeling, drug screening, gene and cell replacement
therapy. One such genetic disorder is B thalassemia, one of the most common genetic
diseases among the people living in Southeast Asia. A large number of mutations
affecting splicing consequently cause the decrease or absence in production of -
globin chain, resulting in low level of hemoglobin. At the present, there are no report
about generating iPS cells from hemoglobin (Hb) E-f (1VS2-654)-thalassemia. In this
study, we focus on establishment of iPS cells from a HbE-B-thalassemia patient
carrying two specific point mutations observed in Thai population. The first one is the
point mutation at position 1VS2-654 in B-globin gene which creates the aberrant 5
splice site and in turn activates a crypti¢ $plice site, generating the inclusion of
intronic sequences in spliced B-globin mRNA. Another one is G to A mutation in
codon 26 of HBB (B-globin gene), resulting in activation of a cryptic 5" splice site in
codon 25 and decreasing of correctly spliced pE-globin. Here, we report successful
generation of iPSCs derived from a p-thalassemic patient carrying 1VS-2 654/pF
mutations. The patient specific iPS cells were fully characterized by Alkaline
Phosphatase staining, immunofluorescent staining of pluripotent markers; Nanog, Sox
2, SSEA4, Oct4, TRA-1-60, TRA-1-81, gene expressions of pluripotent markers;
OCT4, SOX2, KLF4, c-MYC, NANOG, REX1,GDF3, DNM3TB, UTF1. Methylation

status of OCT4 promoter in the iPS cells was lower than parental cells analyzed by



bisulfite sequencing which indicated that re-activation of OCT4 promoter was
occurred after reprogramming. Moreover, the established iPSCs were capable of in
vitro differentiation into neuron, hepatocyte and smooth muscle cells. The iPSCs were
formed teratoma comprising of three-germ layer cell type after injection into
immunosuppressive  NUDE mice. Therefore, we can use the patient specific
thalassemic iPSCs to study mechanisms, pathologies, drug screening, gene and cell

therapy for B-thalassemic patient carrying 1VS-2 654/pF mutations.
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