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Abstract

A preliminary attempt at collecting tools and utilities for genetic data as an R package
called gap is described. Genomewide association is then described as a specific example,
linking the work of Risch and Merikangas (1996), Long et al. (1997) for family-based and
population-based studies, and the counterpart for case-cohort design established by Cai
and Zeng (2004). Analysis of staged design as outlined by Skol et al. (2006) and associate
methods are discussed. The package is flexible, customizable, and should prove useful to
researchers especially in its application to genomewide association studies.
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1. Introduction

Approaches to understanding the genetic basis of human diseases have been widely discussed,
e.g., Morton et al. (1983), Khoury et al. (1993), Thomas (2004). Methods include the as-
sessment of familial aggregation for heritability, identification of major gene effect, study of
cosegregation of genetic marker with putative disease-predisposing loci in the so-called linkage
studies and association studies in search of frequency differences between cases and controls
and/or correlation between genotype and phenotype as a quantitative trait. Recently, owing
to the availability of large number of genetic variants and particularly single nucleotide poly-
morphisms (SNPs), attention has focused on association designs including both families and
unrelated individuals from general populations. Three initiatives of interest are:

1. The hapmap project (http://www.hapmap.org/), a partnership of scientists and fund-
ing agencies from Canada, China, Japan, Nigeria, the United Kingdom and the United
States to develop a public resource that will help researchers find genes associated with
human disease and response to pharmaceuticals.

2. The Wellcome Trust Case Control Consortium (WTCCC, http://www.wtccc.org.
uk/), a collaboration of human geneticists who analyse thousands of DNA samples
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