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Serial in vivo imaging of the targeted migration of HSV1-tk gene
transduced murine sarcoma
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Noninvasive imaging of gene expression is a useful method for monitoring gene
therapy in vivo. Herpes simplex virus type 1 thymidine kinase gene (HSV1-tk) is
widely used as a reporter gene for imaging gene expression as well as a therapeutic
“suicide gene” for cancer gene therapy. Many radiolabed nucleoside analogues are
specific substrate of HSV1-TK and, upon entering the cell, can be phosphorylated by
HSV-1-thymidine kinase, resulting in the intracellular retention of the radiolabeled
products. Thus, accumulation of the phosporylated nucleotides would reflect HSV1-tk
gene expression and can be determined by nuclear molecular imaging technologies
for localizing and tracking these cells in the living subjects.

In this research | have taken the experimental approach of noninvasive imaging to
monitor the location, migration, and survival of metastatic murine sarcoma in living
mice for the establishment of a stable lung tumor model of cancer gene therapy. First |



demonstrated HSV1-tk transduced YD-SML-TK sarcoma cells incubated with
[1311]FIAU in vitro could selectively accumlate this radiolabeled substrate with
minimal effect on their viability. Also, YD-SML-TK cells labeled with [131I]FIAU in
vitro or in vivo could be tracked in FVB/N mice by serial planar gamma camera
imaging. Future more, radiolabed YD-SML-TK cells still retained their capability of
metastasis to the lungs. Expression of the HSV-tk gene in YD-SML-TK cells-induced
lung tumor could be demonstrated by RT-PCR analysis. Planar gamma camera images
showed regression of YD-SML-TK lung tumor at day 7 of consecutive daily
treatment with the prodrug ganciclovir.



