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ABSTRACT

When the sample size is small, it is often very difficult to do genetic association study to

find the risk factor of complex disease affected by multifactorial genes. Nevertheless, statistical

methods could be used to find optimal model of genetic risk factors for a complex disease when

there are lots of variables of genes to be analyzed even though there is only a small size of

samples.

We applied a Bayesian approach for logistic regression which is based on the stochastic

search variable selection (SSVS) of George and McCullogh (1996). Instead of considering all

possible sub-models using traditional multiple logistic regression procedure, we selected

promising final models by using SSVS under three different prior distributions. We also

investigated the bootstrap method by resampling the sample with replacement, estimating the

coefficients of the logistic regression. In this study, we compared the SSVS and the bootstrap

with the traditional multiple logistic regression in association study for Alzheimer's disease

(AD). Five genetic factors such as apolipoprotein E (APOE-e4), alpha-1-antichymotrypsin

(ACT-A), alpha-2-macroglobulin (A2M-D), butyrylcholinesterase (BCHE-K), and transferrin

(TF-C2) were analyzed to find how they are interacting each other for AD.

As a result, we found that only APOE-e4 confers the risk of AD via three different

approaches we considered. For 50 small random samples, we found the power to detect the

association of APOE-e4 with AD was basically not high when using the three different methods.

However, it was proved that the SSVS has higher power to detect association with AD than both

bootstrap and logistic regression adopted Bonferroni correction. Bootstrap analysis had similar

power to multiple logistic regression with forced entry. Our analysis indicated that SSVS is

useful to analyze multiple candidate genes simultaneously for a common complex trait in

association study with relatively small size of samples.
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