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Gene therapy of adult T cell leukemia stem cell
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Adult T-cell leukemia (ATL) develops after long-term infection with the human
T-cell leukemia virus type I (HTLV-1). Survivin-responsive conditionally replicating adenoviruses
(Surv.CRAs) in which expression of the adenoviral early region 1A (E1A) gene is regulated by the survivin
promoter, has been demonstrated to treat a variety of cancers. Six ATL cell lines were infected with
Surv.CRAs at a various multiplicity of infection. The survivin promoter was strongly activated in 6 cell
lines. Moreover, the expression of the coxsackie and adenovirus receptor (CAR), important for cell
infection by adenoviruses, was highly upregulated in these cell lines. In contrast, weak activation of
the survivin promoter and low expression of CAR were observed in peripheral blood lymphocytes (PBLs) of
healthy subjects. Surv.CRAs efficiently replicated and induced cell death in 5 out of 6 cell lines
compared to minimal viral replication in normal PBLs, in which there was no significant cytotoxicity.
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Figure 1. Survivin promoter activity and AGTE. B-gal enzyme activity was
detected 48 hours after infection with Ad.Surv-LacZ at an MOI of 30. Columns,
mean of three independent experiments. AGTE is presented as the percentage
of EGFP-stained cells observed among the total cells at 48 hours after Ad.E1
infection at an MOI of 30.
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Figure 2. Flow cytometric analysis of CAR expression in ATL cell lines and
HTLV-1 infected T-cell lines. CAR was labeled using the primary antibody RmcB
and isotype control, with a pycoerythrin-linked, secondary antibody.
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Figure 3. Cytotoxic effects of Surv. CRA in ATL cell lines and HTLV-1
infected T cell lines. Cells were infected with Surv.CRA or Ad. AE1 at a
various MOI. Cell viability was determined by MTT assay 3 or 5 days
after infection. *, P < 0.05 and **, P < 0.001 (statistical significance in
comparison with the Ad. AE1 infection).
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