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Development of cell replacement therapy for hemophilia using a novel artificial
chromosome vector

KUROSAKI, Hajime
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Human and mouse artificial chromosome (HAC and MAC, respectively) vectors
have some unique characteristics compared with conventional gene therapy vectors, carrying large
transgenes without a size limitation, existing independently from the host genome in cells, which
avoids insertional mutagenesis, and showing persistent expression of transgenes. Induced pluripotent

stem (iPS) cells have a great potential for gene therapy because they can be derived from an
individual’ s own tissues. Upon reintroduction, they contribute to the specialized functions of
various tissues. Based on these features, we transferred a stable factor VIII expression cassette
using a MAC to iPS cells derived from hemophilia A model. These iPS cells gave rise to the three
germ layers in teratomas. Moreover, we successfully restored hemostasis in hemophilia model chimeric
mice and detected an FVIII antigen in the plasma of these mice. This study has demonstrated a

therapeutic effect in this mouse model.
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