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Thymidylate Synthase Gene Polymorphism
as a Prognostic Factor for the Colorectal
Cancer

Joo—Hyung Kim, M.D., Young Bae Kim, M.D.", Jin Hyuk
Choi, M.D.%, Jeong Mi Kim, Ph.D.”, Soo Hyun Jeong’,
Kwang Wook Suh, M.D.

Department of Surgery, Pathology “Intemal Medicine, Ajou Uni—
versity School of Medicine, Suwon, *Petagen.Inc., Seoul, Korea

Purpose: Thymidylate synthase (TS) expression in colorec—
tal cancer is regarded as both a prognostic marker and a
predictor of response to fluoropyrimidine—based therapies
targeting TS. However, results from immunohistochemical
staining of TS show wide discrepancies. The human TS
gene promoter is polymorphic, having either double or
triple tandem repeats of a 28—bp sequence. Here, we
determined the significance of this polymorphism in pre—
dicting the clinical outcomes for patients with operable
colorectal cancer treated by a curative resection.
Methods: The cases of 121 patients with stage II or III
colorectal cancer, who underwent a curative resection,
were reviewed. After DNA extraction from paraffin—
embedded tissues, the promoter region of the TS gene was
amplified by polymerase chain reaction.

Results: Sixty—eight subjects were homozygotes for the
triple repeat variant (group A, I/L, 250—bp), and 53 subjects
(group B) were either homozygotes for the double repeat
variant (S/S, 220—bp) or heterozygotes (S/L, 220 and 250—
bp). The difference between stage II and stage III patients
was significant with regard to the 5—year actuarial survival
(87% vs 63%, P=0.0320). Examining the survival accord—
ing to the TS polymorphism, we found a significant dif —
ference between group A and B (80% vs 53%, P=0.0481).
In patients with stage II disease, the difference in survival
rates between group A and B did not reach statistical
significance (43% vs 86%, P=0.1678). However, the dif —
ference was significant between group A and B for stage
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III disease (77% vs 41%, P=0.0414).
Conclusions: We found the TS polymorphism to be a
significant and independent prognostic factor for operable
colorectal cancer. We think assay of the TS polymorphism
can overcome the technical pitfalls of immunohistochemical
staining and give more solid prognostic information in the
treatment of colorectal cancer. J Korean Soc Coloproctol
2004,20:151-156

Key Words: Colorectal cancer, Thymidylate synthase gene
polymorphism, Prognostic factor
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Fig. 1. The PCR findings of TS gene in colorectal cancer. 68
subjects were homozygotes for the triple repeat variant (L/L,
250-bp, Group A), 53 subjects (Group B) were either homozy-
gotes for the double repeat variant (S/S, 220-bp), or hete-
rozygotes (S/L, 220 and 250-bp).
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Table 1. Study population (n=121)
All eligible patients Group A (n=68) Group B (n=53) P-value
Age 60.0 (22~83) 64.9 (22~83) 62.8 (24~179) 0.3153
Sex 0.4321
Male 70 40 30
Female 51 28 23
Stage 0.1876
I 49 24 25
I 72 44 28
Lymph node 0.1617
0 49 24 25
1~3 38 29 9
>3 34 15 19
Primer 1 (sense): 5’-GTGGCTCCTGCGTTTCCCCC-3’ 100 47
Primer 2 (antisense): 5’-GCTCCGAGCCGGCCACAGG-
CATGGCGCGG-3’ £ g0
()
©
125 mM MgCLE gf3F "3l 25 mlE thermal .g 60 -
cylinder (PTC-100 TM, MJ Research Laboratories, Wa- 3
=3 =] Zo} ZE3F 7 = ©
tertown, MA)Oﬂ O] S 0}04 35 ‘l‘7] 5ot = = 01'9\9\1:]" T 5 40- The stage 2 patients
71 96°Coll A 15, 60°Col A 30%, 72°Coll A 18 283 o ---- The stage 3 patients
72°Coll A 547t whAEL extension phaseZ T3 F A P=0.0320
)\]_U Kel e === H A=l 20 T T T T 1
PCR 2H=-2 4% agarose gelol X 7] 953t #4353 0 12 24 36 48 60
t}. triple tandem repeat (250 bp)7} homozygousdt 4= Months

LLZ A A3¥ 2™ double tandem repeat (220 bp)7}
homozygousd+ -5 S/SZ, 183l 220 bp2} 250 bp7}
heterozygous3+ ¢ S/LE z+zb A %84 thFig. 1).°
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A B2} 1219 F 684)(56.2%)7} triple tandem repeat
o homozygous (L/L)2 o™ 539(43.8%)7} heterozygous
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o} TS @i g o] o] Hlwd ZstA Uetues Aoz

Fig. 2. Overall survival rate according to the stage (n=121).
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Fig. 3. Overall survival rate according to the TS polymorphism
(n=121).
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Fig. 4. Survival rate of stage 2 patients according to the TS
polymorphism (n=49).
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Fig. 5. Survival rate of stage 3 patients according to the TS
polymorphism (n=72).
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