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Thymidylate synthase (TYMS) is an essential enzyme in DNA 
synthesis and the main target of fluoropyrimidine-based 
chemotherapy such as 5-fluorouracil (5-FU) and 
capecitabine1. Variations in TYMS expression can influence 
drug efficacy and toxicity, making it a key pharmacogenetic 
marker. The rs45445694 (2R/3R) polymorphism, located in 
the 5′UTR region, alters transcriptional activit, where the 3R 
allele is often linked to higher TYMS expression and reduced 
chemotherapy sensitivity. Previous studies have shown 
inconsistent associations between this variant and treatment 
response across different populations 3,4. 

This study aimed to determine the frequency of rs45445694 in 
Mexican breast cancer (BC) patients and evaluate its 
association with chemotherapy response, contributing to the 
identification of genetic predictors of therapeutic outcomes in 
this population.

The TYMS rs45445694 variant influences chemotherapy 
response in breast cancer. The 3R/3R genotype was 
associated with poorer outcomes, while 2R/3R showed a 
protective effect. These results suggest TYMS genotyping 
could serve as a predictive marker for fluoropyrimidine 
response in Mexican patients.

Genotype CR 
(n=136)

NR 
(n=311)

NRR 
(n=249)

PR 
(n=90)

Total 
(N=785) OR (vs CR) 95% CI p-

value

2R/2R 22 
(16.0%)

39 
(12.5%)

27 
(11.0%)

9 
(10.0%)

97 
(12.4%) Reference – –

2R/3R 92 
(68.0%)

179 
(57.7%)

154 
(62.0%)

52 
(58.0%)

477 
(60.8%)

0.64 (NR) 
0.45 (PR)

0.42–0.97  
0.28–0.71

0.045 
0.000

3R/3R 18 
(13.0%)

92 
(29.5%)

68 
(27.0%)

37 
(41.0%)

215 
(27.4%)

2.94 (NR) 
2.57 (NRR)
4.88 (PR)

1.67–5.16  
1.44–4.58  
2.51–9.47

0.0002  
0.001 

<0.000
01

Allele 2R 136 
(50.0%)

257 
(41.3%)

208 
(41.8%)

70 
(38.9%)

671 
(42.7%) – – –

Allele 3R 136 
(50.0%)

363 
(58.7%)

290 
(58.2%)

110 
(61.1%)

901 
(57.3%) – – –

The 2R/3R genotype was the most frequent across all groups, 
especially among responders (68%), compared to 57.7% in 
NR, 62% in NRR, and 58% in PR. The 3R/3R genotype was 
more prevalent in NR (29.5%) and PR (41%) than in 
responders (13%). In contrast, the 2R/2R genotype was 
relatively uncommon, showing similar frequencies in 
responders (16%) and NR (12.5%), with slightly lower 
proportions in NRR (11%) and PR (10%). The 3R/3R 
genotype was significantly associated with increased risk of 
NR (OR=2.94; 95% CI: 1.67–5.16; p=0.0002), NRR 
(OR=2.57; p=0.0014), and PR (OR=4.88; p<0.00001). 
Conversely, the 2R/3R genotype was protective in NR 
(OR=0.64; p=0.045) and PR (OR=0.45; p=0.005) (Table 1).

Table 1. Distribution of TYMS 2R/3R genotypes and alleles according 
to treatment response.
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