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[Abstract] Fluorine-modified nucleic acid molecules, such as 5-fluorouracil (5FU) and
trifluorothymidine (FTD), are widely used in medical science and clinical site. The
pharmacological compounds of these anti-tumor drugs could be incorporated into DNA.
Although it is unknown whether to occur a significant effect by the incorporation of 5FU, the
incorporation of FTD produces highly anti-tumor effect. Then, the molecular dynamics
simulations and molecular orbital calculations have been performed to understand the reason
why there is large differences between 5FU and FTD. In addition, some verification
experiments have been performed based on the results of computational analyses. From our
results, we propose the hypothesis of unique pharmaceutical function retained by FTD. To
justify out hypothesis, administration tests have been performed with subcutaneous
implantation model of even the pancreatic cancer cell line.
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(D) TEST DNA Sequence 1: TDS1 (E) TEST DNA Sequence 2: TDS?2 (F) TEST DNA Sequence 3: TDS3
5' CGCGAATTCGCG 5' CGCGAABTCGCG 5' CGCGAAFTCGCG
3' GCGCTTAAGCGC 3' GCGCTHAAGCGC 3' GCGCTFAAGCGC

Fig. 2. Simple base-pair models: methylated adenine and (A) methylated thymine, (B)
methylated fluorouracil, and (C) methylated trifluorothymine pair model. TEST
DNA Sequences 1, 2, and 3: containing (D) thymidine, (E) 5FU, and (F) FTD.
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