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Coronary artery disease and its sequelae including myocardial
infarction are a major source of morbidity and mortality. The
likelihood of obstructive coronary artery disease (CAD) de-
velopment in individuals is substantially heritable (30–60 %
or more) [1], although very large genome-wide association
studies examining common single nucleotide polymorphisms
(SNPs) such as the CardioGRAM studies have only accounted
for 10 % even with sophisticated statistical approaches [2].
Thus, despite a very large scientific focus on the genetics of
CAD, much is still unknown. Coronary atherosclerosis is
characterized by a long-term maladaptive inflammatory im-
mune response [3, 4] and complex interactions with multiple
organs and tissues. Thus, it might be expected that biological
variables which integrate both genetics and environment, such
as examination of RNA and protein expression in circulating
blood cells or plasma, might provide a fruitful avenue for
discovery and development of signatures for the diagnosis of
the presence or absence of CAD. Since circulating cell-based
RNA signatures may reflect both the development of, and
response to, atherosclerotic plaque, their utility is particularly
likely given the systemic nature of atherosclerosis. An en-
hanced role for atherosclerotic disease burden rather than so-
called vulnerable plaque in cardiovascular event prognosis,
even in the case of non-obstructive CAD, also supports this
hypothesis [5, 6], and the disregulation of RNA expression in
circulating cells appears to correlate with the burden of ath-
erosclerosis [7, 8]. In addition, extracellular RNAs, especially
microRNAs, as well as long non-coding RNAsmay also be of
diagnostic utility [9, 10]. Finally, recent analysis of the relative
global importance of transcriptional and translational

regulation of protein expression has suggested that the former
has been underestimated in prior work and that transcriptional
regulation accounts for a large majority of variation in the
expressed genome, reinforcing the importance of examining
RNA levels [11–13].

In this issue of JCTR a series of papers on the state of the art
in whole blood transcriptional signatures and imaging for
CAD and CAD risk factors are presented. Kraus and co-
workers describe the establishment, characteristics, and track
record of CATHGEN, one of the first and largest bio-
repositories for CAD that collected suitable samples for
DNA, cellular and extracellular RNA, proteomic, and meta-
bolomics analyses in a population referred for cardiac cathe-
terization. Wingrove and Rhees take us through examples of
methods required to discover, develop, and validate whole
blood RNA signatures, utilizing in part, samples from the
CATHGEN biorepository described by Kraus et al., and lead-
ing to the commercialization of a CAD diagnostic classifier
comprised of sex-specific age-dependent risk functions and
expression levels of 23 genes [14, 15]. Friede and colleagues
describe how genomic-based RNA classifiers could be used in
clinical practice, including those for diagnosis and prognosis
of CAD, as well as novel whole blood gene expression clas-
sifiers for aspirin responsiveness and cardiovascular risk fac-
tors such as smoking. Finally, Li and colleagues discuss how
CT-angiography coupled with genetics could enhance CAD
prognosis in a synergistic manner.
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