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The IFNs have many biological activities including antiviral effects, inhibition of cell
proliferation, regulation of cell differentiation, and medulation of the immune system.
Thus it is rational that IFNs have been clinically applied as antiviral and antitumor
reagents for more than a decade, and more recently IFN gene transfer to tumors has been
intensively’attempted for therapeutic purposes. 1FN inducers also have the potential for
use in clinical treatments. The synthetic double—stranded RNA poly I:ipoly C is a
particularly potent inducer of IFNs. Effective doses of poly I:poly C are, however, so
high as to be cytotoxic. In this study, we examined the IFN-inducibility of poly I:poly
C complexed with several cationic reagents and found that cationic liposome can induce |
the production of a substantial amount of type I IFNs even at a two—order lower dose
compared with poly I:poly C alone in mouse cell lines. This efficient IFN induction
condition caused no significant cytotoxicity in the recipient cells. Fﬁrthermore, to
evaluate the inducibility of IFN by poly I:poly C / cationic liposome complexes in vive,
the complexes were applied by intratumoral injection. IFN was detected in the tissue
culture supernatant and the growth inhibition of established tumors were observes. To
apply this IFN induction method to polarized epithelial cells, it is important to
investigate IFN secretion polarity induced by poly I:poly C. Mode of secretion of poly
I:poly C-induced IFN was examined using epithelial cell lines in a bicameral culture
system, and found that in epithelial cells poly I:poly C—induced IFN is preferentially
secreted from the stimulated membrane domain, providing a novel insight into the
regulation of protein secretion. Adoptive T-cell therapy using lymphocyies genetically
engineered to express tumor antigen—specific TCRs is an attractive strategy for treating
patients with malignancies. However, there are potential drawbacks to this strategy:
mispairing of the introduced TCR o /B chains with the endogenous TCR subunits and
competition of CD3 molecules beiween the introduced and endogenocus TCRs can impair cell
surface expression of the transduced TCR, resulting in insufficient function and potential
generation of autoreactive T-cells. In addition, the risk of tumor development following
the infusion of cells with aberrant vector insertion sites increases with the vector copy
number in the transduced cells. In this study, we developed retroviral vectors encoding
both siRNA constructs that 'specifically down—regulate endogenous TCR and a
codon—optimized, siRNA-resistant TCR specific for the human tumor antigens MAGE-A4 and
WIl. At low copy numbers of the integrated vector, the transduced human lymphocytes
exhibited high surface expression of the introduced tumor—specific TCR and reduced
expression of endogenous TCRs. In consequence, the vector—transduced lymﬁhocytes showed

enhanced cytotoxic activity against antigen—expressing tumor cells. Therefore, our novel

TCR gene therapy may open a new gate for effective immunotherapy in cancer patients.
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