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Upregulation of Platelet Derived Endothelial Cell Growth
Factor/Thymidine Phosphorylase by Interferon Alpha

M. de Bruin,"* K. Smid,! M. A van der Ent,! M. Fukushima,?
H. M. Pinedo,! and G. J. Peters'

"Department of Medical Oncology, VU University Medical Center,
Amsterdam, The Netherlands
>Taiho Pharmaceutical Co. Ltd., Saitama, Japan

ABSTRACT

Thymidine phosphorylase (TP) catalyzes the phosphorolytic cleavage of thymidine to
thymine and deoxyribose-1-phosphate. TP, which is overexpressed in a wide variety
of solid tumors, is involved in the activation and inactivation of fluoropyrimidines. TP
is known to be regulated by several cytokines and interferons. In our HT29 cell line
the TP mRNA and activity expression increased 2—3 fold after treatment with
interferon alpha.

Key Words: Platelet derived endothelial cell growth factor; Thymidine
phosphorylase; Interferon-gamma.

INTRODUCTION

TP is assumed to be identical to the angiogenic factor platelet derived endothelial
cell growth factor, and its expression has been studied extensively in numerous
immunohistochemical studies. It has been shown that TP is overexpressed in a wide
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variety of solid tumors and has been described as proangiogenic.!'! TP catalyzes the
phosphorolytic cleavage of thymidine to thymine and deoxyribose-1-phosphate, besides
this natural substrate it can use other substrates among which are several fluoro-
pyrimidines. It can activate 5'-deoxyfluorouridine to its active form 5-fluorouracil. It is
known to be regulated by cytokines and interferons (IFN) such as TNF-o, IL1-o IFN-a,
B and 7. Since we studied the potential regulation of TP by some of its fluoro-
pyrimidine substrates with or without a specific inhibitor,”* we used the induction of
TP by IFN-a as a positive control for our experiments. In these experiments we could
not find a uniform regulation by any of the substrates used, but we found an increasing
effect of IFN-o on the colon cancer cell line tested.

MATERIALS AND METHODS

HT29 colon cancer cells were incubated for 24 hours with 500 units IFN-o/ml
prior to being harvested. Cells were stored at —80°C prior to use.

Competitive Template RT-PCR to Determine TP mRNA
Expression Levels

The quantitative RT-PCR technique is based on the co-amplification of a
competitive template (CT), functioning as an internal standard designed specifically for
each different target. The principles have been described in detail elsewhere.”~7! PCR
was used for co-amplification of the cDNA samples with CTs to ensure accurate
quantification of the native target (NT). PCR products were separated by
electrophoresis and measured by densitometry. The relative expression of TP mRNA
was given as the ratio of the concentration NT of TP versus NT of B-actin.

Thymidine Phosphorylase Activity

The TP activity was determined using an assay previously described.™ Activity was
measured using ['*C-]thymidine as a substrate by calculating its conversion to thymine.

Statistics

The one-tailed paired Student’s t-test was used to study the differences in activity
and mRNA content between the treated and untreated cells.

RESULTS AND DISCUSSION

Treatment of HT29 cells with IFN-a resulted in an 2.18 fold increase in mRNA
and was significantly different (Fig. 1A). As shown in Fig. 1B, activity increased 2.2
fold (135 to 270 pmol/hr/10° cells for HT 29 and HT29 IFN-o treated, respectively).

The increase in mRNA and activity was somewhat lower as described by Schwarz
et al.,"” approximately 4.5 and 5.5, respectively, but in a similar range as described by
Laurent et al."'” Fukushima et al.!'"! described that the increase was dependent on the
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Figure 1. A) TP mRNA levels as measured with CT-RT-PCR in HT29 and HT29 IFN-« treated
cells. B) TP activity in HT29 and IFN-«a treated cells. In both the mRNA and activity measurements
the treatment with IFN-o resulted in significant increases (P < 0.05).

initial TP expression: cells with low expression could be stimulated, whereas others
with high expression could not. This regulation appeared to related to the STATI1
expression. STATs are a family of transcription factors involved in gene regulation and
may also play a role in the upregulation of other genes activated by IFN-a. The results
demonstrate that HT29 cells can be used as a model for TP activation. IFN-o has been
used in the past to modulate SFU sensitivity, with varying results. Its mechanism was
possibly related to an increase in FAUMP formation and DNA damage. However the
extent of these effects varied very much between cell lines and were often negligible,
possibly explaining the lack of enhanced 5FU cytotoxicity in most cell lines.!'!
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