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Chemical and Genetic Sensors in Biomedical Research
Chemical and genetic sensors are the cardinal elements in
molecular imaging and analyses of normal and pathophysi-
ological processes at the cellular and molecular levels. Di-
verse molecular designs with unique optical signatures have
been designed and are currently used to sense the presence
and activity of molecular targets that characterize specific bio-
logical processes. These have been used to probe human dis-
eases, explore the mechanisms of pathogenesis, monitor drug
efficacy, discriminate healthy from diseased tissues and assess
therapeutic outcomes. These applications deploy the molecu-
lar sensors over a range of scales from microscopy and sub-
cellular resolution to optical tomography of entire organisms.
Development of these probes and methods for their analysis
typically involve multidisciplinary teams that have assembled
to address specific biological questions. In this special section,
we have collated nine significant and exciting papers involv-
ing chemically or genetically designed molecular sensors with
optical signatures that have been used in biomedical research.
These papers address different aspects of contrast-mediated
molecular imaging and photodynamic therapy, including
studies performed with bioluminescent enzymes, photopro-
teins, receptor-specific probes, quantum dots, nanoparticles,
and photodynamic therapy agents. As molecular medicine be-
comes the mainstay of future medical practice, there will al-
ways be a need for the development of molecular probes that
respond to specific molecular processes. We thank all contrib-
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uting authors for their efforts in preparing the manuscripts.
We have attempted to review each submission with rigor

and have made great efforts to bring comprehensive and thor-
ough articles to the reader. However, Dr. Contag did not re-
view, read, or comment on the manuscript entitled “Advan-
tages of multicolor flourescent proteins for whole-body and in
vivo cellular imaging.”
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