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This manuscript explores a novel idea in the taste field. Briefly, the authors expressed TRPV1 ion channels HEK293 cells and examined the responses of those cells via calcium imaging.   TRPV1 is a non-selective cation channel that is expressed ubiquitously in the body. It is responsive to capsaicin, heat, ionic substances (Na+, K+, NH+) and to low pH. Thus, this channel has been implicated in the processing of nociception. However, it turns out that TRPV1 is the mammalian amiloride insensitive salt taste receptor, and is the dominant ion channel for salt taste in humans. Riera and colleagues investigated the effects of artificial sweeteners and metals on TRPV1 in HEK293 cells and in dorsal root ganglion neurons (for control). The taste perception of artificial sweeteners is not limited to sweetness. In fact, many people report that artificial sweeteners have bitter, metallic and pungent qualities.  Indeed, studies indicate that artificial sweeteners activate bitter taste receptors as well as sweet taste receptors.  This manuscript is the first to uncover some of the other receptor mechanisms that artificial sweeteners activate (TRPV1), in an attempt of making correlates with human taste perception.
Tomchik SM, Berg S, Kim JW, Chaudhari N, and Roper SD. Breadth of tuning and taste coding in mammalian taste buds. J Neurosci. Oct 3;27(40):10840-8, 2007

            There is and has been a heated debate over two coding principles in taste for many decades: labeled line vs. across fiber pattern. As a matter of semantics, both of these ideas can be supported by data from single neuron recordings. Many neurons are responsive to a specific stimulus (Na+, sucrose) and are deemed narrowly tuned, while others are responsive to many substances (Na+, acids, bitters) and are deemed broadly tuned.  While the labeled line principle seems to hold true for the specific neurons, there is a debate on how broadly tuned neurons code information about taste qualities if the respond well to a variety of compounds.  Tomchik et al present evidence using a combination of molecular techniques and calcium imaging, that there are receptor cells which respond specifically to sweet, bitter, or umami compounds (amino acid taste) and communicate to presynaptic cells in the taste bud via ATP. The presynaptic neurons are more broadly tuned than the receptor cells demonstrating that there is cell to cell communication within the taste bud. One major shortcoming of the paper is the lack of evidence supporting presynaptic with specificity.  This challenges a well known fact that more than 50% of afferent fibers are responsive to one taste stimulus.  Nevertheless, this is a monumental paper in the taste field which uses state of the art calcium imaging techniques to answer specific questions.
Zochowski W, Wachowiak M, Falk CX, Cohen LB, Lam Y, Antic S, and Zecevic D. 

Imaging Membrane Potential With Voltage-Sensitive Dyes. Biol. Bull. 198: 1–21, 2000.


This is a great review article which describes the diversity of systems to which voltage-sensitive dyes can be applied. Voltage-sensitive dyes can be used to investigate the propagation of action potentials along a single neuron or at much larger levels such as in cortex where hundreds of thousands of neurons are firing to particular stimulus. Simultaneous patch clamp recording and voltage-sensitive dye analysis indicate that these dyes are extremely accurate in measuring membrane potential. In fact, data from the photodiodes during excitation of a membrane can be superimposed on the recorded action potential, resulting in striking comparisons.  Technical difficulties in calibration are discussed in detail. 
Tsien RY. New Calcium Indicators and Buffers with High Selectivity against Magnesium and Protons: Design, Synthesis, and Properties of Prototype Structures. Biochemistry 19: 2396-2404, 1980.
            This is a sentinel manuscript in calcium imaging which describes the early calcium chelators that Tsien used for fluorescent calcium imaging.  Many more calcium sensitive dyes would become available in the years to come, however without these groundbreaking data, progress would have moved very slowly.
Ross WN, Salzberg BM, Cohen LB, and Davila HV. A Large Change in Dye Absorption During the Action Potential. Biophysical Journal 14: 983-986, 1974.

The authors of this manuscript data demonstrating that membrane potential can be recorded via fluorescence of a voltage-sensitive dye. This is a technique paper which demonstrates that a specific dye (merocyanine) has superior signal to noise ratios over other fluorescent dyes (this paper is very dated). They demonstrated the effectiveness of the dye by recording simultaneously with an intracellular electrode and showing the change in florescence together with the change in membrane potential.
Websites:
http://www.tsienlab.ucsd.edu/  This is Roger Tsien’s website. This a good place to start if you want to know something about calcium imaging.  There are some real nice images, movies, links to manuscripts as well as links regarding optical filters ect.

http://www.intracellular.com/app.html This website is very informative and a great place to read about common fluorophores and how they work.

http://www.med.yale.edu/cmphysiol/cohen/redshirtdiaries.html  The first website one should visit if they have any questions regarding voltage-sensitive dyes.

http://probes.invitrogen.com/handbook/sections/1900.html A comprehensive list of calcium sensitive dyes, etc.

http://www.rikenresearch.riken.jp/profile/189/  Research articles related to optical imaging and about the top researchers in the field.

