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[Abstract] Objective To understand the association between multiple genetic loci identified
by genome-wide association studies (GWASs) and colorectal cancer (CRC) risk, and whether these
genetic factors, along with traditional risk factors, could contribute to the colorectal cancer risk
prediction in a Chinese Han population. Methods A case-control study (1 066 CRC cases and 3 880
controls) was initially conducted to assess the association between 21 recently discovered single-
nucleotide polymorphisms (SNPs) and CRC risk. Genetic risk score (GRS) and weighted genetic risk
score(WGRS) were calculated to evaluate the joint effects of selected loci. Multiple models combining
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genetic and non-genetic factors were established and receiver operating characteristic curve analysis
was used to compare the discriminatory power of different predictive models. Results There were 7
SNPs significantly associated with CRC susceptibility. As the GRS or wGRS increased, the risk of
CRC also increased (trend P=0.002 6 for GRS, trend P<<0.000 1 for wGRS). The ORs for highest
versus lowest quartile of GRS and wGRS were 1.33 (95% CI: 1.12-1.58, P=0.001 0) and 1.76
(95%CI: 1.45-2.14, P<<0.000 1) , respectively. The model incorporating wGRS and traditional risk
factors, including sex, age, smoking and drinking, was the best one to predict CRC risk in this
population, with an area under curve of 0.593(95%CI: 0.573-0.613). Conclusion Multiple genetic
loci identified by GWASSs jointly influenced the CRC risk. The combination of genetic factors and
conventional non-genetic factors improved the performance of risk predictive model for colorectal

cancer.
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