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One of the greatest challenges facing biomedical research
since the sequencing of the human genome has been to
understand the role of genetic variation in human disease.
Many genetic variants have been associated with common
diseases. However, determining the functional conse-
quences of these variants has been hard. Several variants
are often inherited together in tightly linked blocks, mak-
ing it difficult to determine the causative variant. People
have millions of other genetic differences, making it diffi-
cult to correlate cellular phenotypes with a particular var-
iant. Different gene sets are expressed in different cells,
but it is difficult to extract disease-relevant cells from large
numbers of patients. We describe a method with the
potential to revolutionize the functional analysis of genetic
variation, using custom nucleases to genetically modify
individual variants in induced pluripotent stem cells. This
process would provide unprecedented analytical power,
present the first general method to determine if a variant
is causative, and analyze function disease-relevant cell
types. We will focus on variants at the 9p21 region of the
genome that have been associated with coronary artery
disease (CAD). The methods should provide a new way to
unlock the wealth of data from genome-wide association
studies, and to probe the genetic architecture of common
diseases. We will describe our improved methods for inex-
pensive and rapid construction of highly active zinc finger
and TALE nucleases to examine the functional role of
polymorphisms at the 9p21 CAD risk locus.
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