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Background 

➢ Physical activity (PA) is inversely associated with the incidences of colon 

and breast cancers.

➢ Genome-wide association studies (GWAS) showed that gene 

polymorphisms of transcription factor 7-like 2 (TCF7L2) and vesicle 

transport through interaction with t-SNAREs 1A (VTI1A) were associated 

with colon and breast cancer risks.

➢ However, the potential interactions between PA and VTI1A/TCF7L2

polymorphisms on the incidences of these two cancers have never been 

reported. 



Purpose 

➢ The purpose of the current study was to evaluate the interactions between 

PA and VTI1A/TCF7L2 polymorphisms on the incident risks of colon and 

breast cancers in a Japanese general population.



Methods 

➢ Study design: Prospective cohort study

➢ Subjects: Among the total participants of 12,068 middle-aged Japanese people 

(40–69 years) at the baseline survey (2005–2007) of the Saga JMICC Study, 10,859 

participants remained for the main statistical analysis, after excluding those with 

several conditions, such as having current cancers at the baseline, missing PA data or 

gene polymorphism data.

➢ Assessment of an independent variable: Habitual total PA was measured by a 

single-axis accelerometer (Life-corder; Suzuken Co., Ltd., Nagoya, Japan).

• Subjects were instructed to wear accelerometer on the waist during all waking 

hours, except for when bathing, engaging in water activities for 10 days.

• After the accelerometer was worn for 10 continuous days, it was retrieved, and the 

recorded PA data were downloaded to a computer. 



• Total PA was calculated as the sum of the mathematical products of the 

corresponding metabolic equivalents (METs) and the time spent at the 

corresponding intensity levels. 

• TCF7L2 (rs11196172, rs7903146, rs7904519) and VTI1A (rs12241008, 

rs10506868) polymorphisms were determined using a TaqMan method 

(Real-time PCR).

➢ Assessment of dependent variables: Incident colon and breast cancers 

confirmed by medical records (During follow-up [median 10.0 years], 

incidence rates of colon and breast cancers were 1.335 and 2.076 per 1,000 

person-years).

➢ Assessment of covariates: All covariates, such as cigarette smoking and 

alcohol consumption, and disease history (described below in the 

Statistical analysis), except for body mass index (BMI), were assessed by a 

self-reported questionnaire. The BMI was determined by dividing measured 

body weight in kilograms by the square of measured in meters. 



➢ Model used for association analyses: Cox proportional hazards model

➢ Independent variable: Total PA (MET‧hours/day) 

➢ Dependent variables: Incident colon and breast cancers

➢ Covariates of the model for colon cancer: 

Sex, age, cigarette smoking, alcohol consumption, vegetables/fruit consumption, 

current cardiovascular disease, current stroke, current diabetes mellitus, education, 

family history of colon cancer, accelerometer wear time, and BMI

➢ Covariates of the model for breast cancer:

Age, cigarette smoking, alcohol consumption, vegetables/fruit consumption, 

current cardiovascular disease, current stroke, current diabetes mellitus, education, 

family history of breast cancer, accelerometer wear time, BMI, menopausal status, 

age at menopause, age at first birth, number of births, breastfeeding, and hormone

therapy 

 Interaction analyses were performed by adding an interaction term (total PA×

gene polymorphisms) was added to the multiple linear regression model. 

 Significance level (α) = 0.05

 SAS (version 9.4)















➢ The current results suggest that beneficial effect of 

habitual PA on the colon cancer risk may be greater 

in individuals with A allele of TCF7L2 polymorphism 

(rs7904519) than those with G allele.

➢ The beneficial effect of PA on the breast cancer risk 

may be greater in individuals with T allele of VTI1A

polymorphism (rs12241008) than those with C allele. 

Another VTI1A polymorphism (rs10506868) may also 

modify the association.

➢ Japanese individuals with major alleles of these 

polymorphisms in the VTI1A and TCF7L2 to enjoy 

greater benefits from habitual PA in daily life.

➢ Strengths of the current study are prospective 

cohort design and objective assessment of PA by 

accelerometer.

Discussion 



Conclusion

➢ The current results suggest that the beneficial effects of habitual PA on 

the incident risks of colon and breast cancers are modified by 

VTI1A/TCF7L2 gene polymorphisms in the Japanese general population.
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