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A replication-incompetent adenovirus (Ad) vector is widely used in not only clinical gene therapy but also
basic researches due to the superior properties as a gene delivery vehicle. Theoretically, Ad genes should not be
expressed following transduction with a replication-incompetent Ad vector because the E1A gene, which is
crucial for the transcription of other Ad genes, is deleted from the Ad genome. However, Ad genes are indeed
expressed from the vector genome, resulting in an induction of cellular immunity against Ad proteins as well as
Ad protein-induced toxicity. In order to suppress the leaky expression of Ad genes, we developed a novel Ad
vector, Ad-E4-122aT (Shimizu, Sakurai, et al., Mol. Ther. Methods Clin. Dev., 2014). Four tandem copies of
sequences with perfect complementarity to miR-122a were inserted into the 3’-untranslated region (UTR) of the
E4 gene of Ad-E4-122aT. Ad-E4-122aT easily grew to high titers comparable to those of a conventional Ad
vector in conventional 293 cells. Ad-E4-122aT mediated 2- to 100-fold reduction in the leaky expression of the
Ad genes, including the E2A and E4 genes, in mouse liver, compared with a conventional Ad vector.
Ad-E4-122aT expressed higher and longer-term transgene expression than a conventional Ad vector.
In this study, we used Ad-E4-122aT in gene therapy studies for neonatal hemophilia B mice. Gene therapy
during neonatal/infant stages is a promising approach for hemophilia B, a congenital disorder caused by
deficiency of blood coagulation factor IX (FIX). Ad-E4-122aT has high potential for use in neonatal/infant gene
therapy for hemophilia B due to its superior transduction properties. Ad-E4-122aT exhibited significantly higher
transduction efficiencies than a conventional Ad vector in neonatal mice. In neonatal hemophilia B mice, a single
neonatal injection of Ad-E4-122aT expressing human FIX (hFIX) (Ad-E4-122aT-AHAFIX) maintained more
than 6% of the normal plasma hFIX activity levels for approximately 100 days. Sequential administration of
Ad-E4-122aT-AHAFIX resulted in more than 100% of the plasma hFIX activity levels for more than 100 days
and completely rescued the bleeding phenotypes of hemophilia B mice. In addition, immunotolerance to hFIX
was induced by Ad-E4-122aT-AHAFIX administration in neonatal hemophilia B mice. These results indicated
that Ad-E4-122aT is a promising gene delivery vector for neonatal/infant gene therapy for hemophilia B.
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