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ABSTRACT

In a panel of 18 colon cancer cell lines we found that the thymidylate synthase (TS)

genotype was related to TS enzyme activity, but not to TS protein and mRNA levels.

In addition, no relation with drug sensitivity was observed. TS genotyping of different

tissues from 78 colorectal cancer patients revealed a high level of homology in

polymorphic status between normal and malignant tissues and the heterozygous

genotype to be the most frequent.
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INTRODUCTION

The enhancer region of the TS gene (TSER) contains a tandem repeat

polymorphism which is thought to influence TS expression: the triple repeat (3R/3R)

genotype might be associated with higher TS levels than the double repeat (2R/2R) or

heterozygous (2R/3R) genotype.[1,2] Most studies thus far focused on the relation

between TS genotype and survival of patients treated with 5-fluorouracil-based

chemotherapy.[3 – 5] We analyzed the number of tandem repeats in a panel of selected

and non-selected colon cancer cell lines and determined the relation with TS levels and

sensitivity to TS inhibitors. Furthermore, we analyzed the TSER polymorphism in

normal and malignant tissues of patients with advanced colorectal cancer.

MATERIALS AND METHODS

DNA was obtained from colon cancer cell lines (see Table 1) and normal and

malignant tissues of patients with colorectal cancer. TSER genotype was assessed by

PCR amplification as described by Horie et al.[1] and Marsh et al.[6] Drug sensitivity,

TS mRNA expression and protein activity were measured as described previously.[7,8]

RESULTS AND DISCUSSION

Most of the 18 colon cancer cell lines showed the 2R/2R genotype (Table 1).

Higher TS catalytic activity was observed in the cell lines with one or two triple repeat

alleles, however FdUMP binding appeared to be lower (Table 2). No relation between

TS genotype and TS protein, mRNA levels and sensitivity to TS inhibitors was

observed in these cell lines.

In addition to the cell lines, samples of colon cancer patients are currently being

studied. To date the TSER variant has been determined in different tissues of 78

patients. From 30 patients multiple tissue types were analyzed. Confirming a previous

study we found a high level of homology of TSER genotypes between normal and

malignant tissues from the same patient.[9] In one patient the TSER genotype of the

Table 1. TSER genotype of selected and unselected colon cancer cell lines.

Cell line Genotype Cell line Genotype Cell line Genotype

SW620 2R/2R Colo205 2R/2R WiDr 2R/2R

SW1116 2R/2R Colo201 2R/3R WiDr-cPEMb 2R/2R

SW1398 2R/2R Colo320 2R/2R WiDr-4PEMb 2R/2R

SNU-C4 2R/2R H630 3R/3R WiDr/Fc 2R/2R

SNU-C1 3R/3R H630-R1a 3R/3R Lovo 2R/2R

HT29 2R/2R H630-R10a 3R/3R LS174T 2R/3R

a5-FU resistant.
bResistant to pemetrexed Sigmond. (From Ref. [9].)
cGrown under low folate conditions.
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primary tumor differed from that in liver metastasis and normal liver tissue. In the

current group of patients the heterozygous TSER variant is the most common genotype

(2R/3R: 37%; 2R/2R: 26%; 3R/3R: 28%). The TS genotypes will be compared to TS

enzyme and mRNA expression levels in addition to survival data. Previous studies

suggested that the triple repeat (3R/3R) genotype might be associated with higher TS

protein levels than the 2R/2R or heterozygous genotype.[1,2] Since a high TS expression

has been related to a poor response of colorectal cancer patients to treatment with

5-fluorouracil (5-FU), it has been anticipated that the TSER genotype is related to

survival of colorectal cancer patients treated with 5-FU. Marsh et al. determined TSER

genotypes of 121 patients with colorectal cancer and, in a subset of 24 patients with

follow-up data, found that 3R/3R patients had a shorter survival than 2R/2R

individuals.[10] Villafranca et al. observed that rectum carcinoma patients with the

3R/3R polymorphism had a lower change of downstaging after preoperative

5-FU�based chemoradiation than patients with 2R/3R or 2R/2R.[3] A significant

relation between TSER genotype and response to 5-FU�based treatments was observed

in two studies by the group of Lenz.[4,5] Prospective studies are warranted to determine

the predictive value of TS genotyping.
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