FIGURE LEGENDS
FIGURE 23.1 Cell types inmammalian taste buds. (A) The taste bud contains approximately 50–100 taste cells. These epithelial receptor cells make synaptic contact with distal processes of cranial nerves VII, IX, or X, whose cell bodies lie within the cranial nerve ganglia. Microvilli of the taste receptor cells project into an opening in the epithelium, the taste pore, where they make contact with gustatory stimuli. (B) The characteristic spindle shape of taste receptor cells is revealed when a subset of taste cells is labeled with an antibody against α-gustducin, a gustatory G protein. (C) Gustducin-positive cells appear round in cross section, as shown by α-gustducin immunoreactivity (red), whereas other cells are revealed with an antibody against the H blood group antigen (green).

FIGURE 23.2 Diagram of a tongue showing the distribution of various taste bud populations, which are found in the fungiform papillae on the anterior tongue, the vallate and foliate papillae on the posterior tongue. These taste buds are innervated by branches of the VIIth, IXth, and Xth cranial nerves (see text). Reprinted by permission from Macmillan Publishers LTD: Nature 444(7117): 288–94, copyright 2006.

FIGURE 23.3 Mice lacking specific taste receptors have specific taste defects. Shown are nerve recordings showing taste-induced activity to amino acids, sugars, bitter compounds, sour compounds, and salts. Wild-type mice respond to all compounds. Mice lacking T1R1 do not detect amino acids, mice lacking T1R2 do not detect sugars, and mice lacking T2R5 do not detect specific bitter compounds. Reprinted by permission from Macmillan Publishers LTD: Nature 444(7117): 288–94, copyright 2006.

FIGURE 23.4 Taste transduction for sugars, amino acids, and bitter compounds uses a common signaling pathway. Activation of the receptor activates a heterotrimeric G protein. This activates phospholipase C-β2 (PLC-β2), producing the second messengers IP3 and diacylglycerol (DAG). Activation of PLC-β2 leads to opening of the TRPM5 ion channel and cell depolarization.

FIGURE 23.5 Different taste cells express different taste receptor genes. In situ hybridization experiments showing expression of T1Rs (green) and T2Rs (red) in mammalian tongue sections. From Nelson et al. (2001).

FIGURE 23.6 Activation of different taste cells is tethered to specific taste behaviors. Mice were engineered to contain a human bitter receptor in either T1R2 sugar sensing or T2R bitter sensing cells. Mice avoid the specific bitter compound when the receptor is expressed in T2R cells and prefer the same compound when the receptor is expressed in T1R2 cells. This demonstrates that the same compound can elicit different behaviors depending on which cells detect it. Reprinted by permission from Macmillan Publishers LTD: Nature 444(7117): 288–94, copyright 2006.

FIGURE 23.7 Schematic diagram of the ascending gustatory pathway; descending projections are not shown. Connections of the rodent gustatory system within the CNS are shown by solid lines; the projection from NST to VPMpc in primates is indicated by a dashed line. NST, nucleus of the solitary tract; PbN, parabrachial nuclei; VPMpc, venteroposteromedial nucleus (parvi cellularis) of the thalamus; GN, gustatory neocortex; A, amygdala; H, hypothalamus; NA, nucleus ambiguus; RF, reticular formation; V, VII, and XII, trigeminal, facial, and hypoglossal motor nuclei; VII, IX, and X, axons of peripheral gustatory fibers in the facial, glossopharyngeal, and vagal cranial nerves.

FIGURE 23.8 Two models of taste coding have been proposed. The left panel depicts the labeled line model in which different taste cells recognize different taste qualities, such that one cell population is activated by sugars and different cells are activated by bitter compounds. The right panel depicts the population coding model in which cells respond to multiple taste modalities. The pattern of activity across the ensemble of taste neurons encodes for specific tastes. From Amrein and Bray (2003).

FIGURE 23.9 Schematic of the mammalian olfactory system. Olfactory receptor neurons are bipolar cells within the olfactory epithelium. Ciliated endings contain odorant receptors that detect odors. Axons project to glomeruli in the olfactory bulb. Mitral/tufted cells send this information to higher brain centers. From the 2004 Nobel Prize in Physiology or Medicine, press release.

FIGURE 23.10 Sensory transduction of odor molecules involves a cyclic AMP second messenger pathway. Activation of a receptor by odor molecules activates a GTP-binding protein (αβγ) that activates an adenylate cyclase, which produces cyclic AMP (cAMP), and a cationic cyclic nucleotide-gated channel and a chloride channel. Reprinted by permission from Macmillan Publishers LTD: Nature Reviews Neuroscience 5(4): 263–78, copyright 2004.
FIGURE 23.11 (A) Whole mount of the nose of a rat shows olfactory receptor axons converging on a single glomerulus. This subset of cells is stained for a lacZ reporter linked to mRNA for one type of olfactory receptor and the microtubule-associated protein tau. (B) Diagram of projections from the olfactory epithelium to the olfactory bulb. Neurons with the same receptor are scattered in the epithelium, but send axons that converge onto 1 or 2 glomeruli in the olfactory bulb. From Mombaerts (1999). Reprinted with permission from AAAS.

FIGURE 23.12 Odor maps. (A, B) Visualization of odor-elicited activity in glomeruli of the dorsal olfactory bulbs by intrinsic imaging for clove and coffee odors. Arrows mark glomeruli that are activated by compounds in both clove and coffee (C, D). Isolation of single compounds in coffee or clove odor, showing that the same compound is in coffee and clove and activates the same glomerulus. From Lin et al. (2006).

FIGURE 23.13 Diagram summarizing the synaptic organization of the glomerular layer. Olfactory neurons with the same receptor project to the same glomerulus. Mitral/tufted cells synapse onto a single glomerulus. Periglomerulur cells are inhibitory interneurons that synapse within and between glomeruli. Granule cells are inhibitory interneurons that synapse between mitral/tufted cells.

FIGURE 23.14 Summary of main projection pathways in the olfactory system. AON, anterior olfactory nucleus; PC, pyriform cortex; OT, olfactory tubercle; AMYG, amygdala; TEC, transitional entorhinal cortex; NHLDB, nucleus of horizontal limb of diagonal band; MD, mediodorsal.

FIGURE 23.15 The fly olfactory system. A. The left panel shows a diagram of the fly head, highlighting olfactory regions. The antenna containing olfactory neurons is in light blue, and the first relay, the antenna lobes, is in dark blue. Neurons with the same receptor project to a single glomerulus. A single projection neuron innervates one glomerulus and sends axons to the protocerebrum. B. Olfactory neurons containing Or47a (blue) in the antenna. C. The projections of Or47a neurons (green) in the antennal lobe. D. The projection neuron that synapses onto Or47a neurons arborizes in a stereotyped fashion in the protocerebrum of the fly brain. From Keller and Vosshall (2003).

FIGURE 23.16 The accessory olfactory system of the mouse. The vomeronasal organ in the nasal cavity contains two layers. The apical layer expresses the V1R family of pheromone receptors, and the basal layer contains the V2R family. These neurons project to the accessory olfactory bulb (AOB) where they form several glomeruli. From Dulac (2000).

