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Organization of sensory membrane of a photoreceptor in the fruit fly tein
Drosophila  (A) Anatomy of a Drosophila photoreceptor. The sensory membrane “
forms a structure, called a rhabdomere, composed of 50,000 microvilli. (B) The mem-
brane of the microvillus is highly organized by a scaffolding protein called INAD CaM

(C), which binds to proteins in the cytosol and plasma membrane. PLC and PKC
proteins are shown as if cytosolic but are likely to be at least peripherally associated
with the plasma membrane. Abbreviations: Rh', activated form of the photopigment
rhodopsin; CDP, guanosine diphosphate; CaM, calmodulin; GTP, guanosine triphos-
phate; PLC, phospholipase C; PIP,, phosphatidylinositol 4,5-bisphosphate; 1P, inosi-
tol 1,4,5-triphosphate; DAG, diacylglycerol; NINAC, a form of myosin; PKC, protein
kinase C; ER, endoplasmic reticulum; SMC, submicrovillar cisternae.
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Figure 2.3
Cilium  (A) Structure of a cilium from a sea urchin embryo. Note the basal body
(bb) at the base of the cilium (c). Magnification 22,000x. (B) Schematic drawing of a
cross section of cilium. (A from Chakrabarti et. al., 1998.)

Figure 2.4
Formation of disks of a rod photoreceptor Disks are intiated at the base of the

rod outer segment adjacent to a cilium. (After Steinberg, 1980.)
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Obr. 16.4. Viaskové bufiky a stavba vnitFniho ucha obratlovel (ptaka). Sluchove Gstroji je ve s pojeni se statokinetickym. Polokuhovité chodby
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Figure 4 Inner-ear structure and hair-cell transduction
model. a, Gross view of part of the inner ear. Sound is
transmitted through the external ear to the tympanic
membrane; the stimulus is transmitted through the middle
ear to the fluid-filled inner ear. Sound is transduced by the
coiled cochlea. b, Cross-section through the cochlear
duct. Hair cells are located in the organ of Corti, resting on
the basilar membrane. ¢, Sound causes vibrations of the
basilar membrane of the organ of Corti; because flexible
hair-cell stereocilia are coupled to the overlying tectorial
membrane, oscillations of the basilar membrane cause
back-and-forth deflection of the hair bundles. d, Scanning

electron micrograph of hair bundle ffrom chicken cochlea),

Note tip links (arrows). e, Proposed molecular model for
hair-cell transduction apparatus,
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Fig.14.8 Mechanism of transduction in the
vestibular hair cell. Movement @ in the direc-
tion of increasing cilia height stretches thin in-
terciliary strands ®@. This causes an increase in
membrane conductance to K* @, which moves
into the cilium down its concentration gradient
(extracellular K* conecentration is very high in
the endolymph). The resulting depolarization
spreads into the cell @, triggering transmitter
release ar the hair cell synapse onto vestibular
nerve sensory terminals @, See rext.
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and IV indicate the four vertebrae from which the ossiclas are
derived. Modified from Romer, 1970
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Figure 4 Inner-ear structure and hair-cell transduction
model. a, Gross view of part of the inner ear. Sound is
transmitted through the external ear to the tympanic
membrane; the stimulus is transmitted through the middle
ear to the fluid-filled inner ear. Sound is transduced by the
coiled cochlea. b, Cross-section through the cochlear
duct. Hair cells are located in the organ of Corti, resting on
the basilar membrane. ¢, Sound causes vibrations of the
basilar membrane of the organ of Corti; because flexible
hair-cell stereocilia are coupled to the overlying tectorial
membrane, oscillations of the basilar membrane cause
back-and-forth deflection of the hair bundles. d, Scanning

electron micrograph of hair bundle ffrom chicken cochlea),

Note tip links (arrows). e, Proposed molecular model for
hair-cell transduction apparatus,
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Figure 8,16 Innervation of inner and outer hair cells in the
Organ of Corti. The schematic figure shows afferent fibres
[white) and efferent fibres (black). (i) Inner hair cell. The
eflerent fibres make synaptic contact with the dendritic endings
of the afferent fibres. (i) Outer hair cell. The efferent fibres
synapse directly on the hair cell which makes rather few
synapses (only one shown) with sensory (afferent) fibres
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Figure 7.6 Conceptual model of C. elegans touch receptor. Explanation and nomenclature in text. From N. Tavernarakis and M,
Discoll, 1997, ‘Molecular modelling of mechanotransduction in the nematode Caenorhabdilis elegans', Annual Review of
Physiology, 59, 679. With permission, from the Annual Review of Physiology. Volume 59, (1997, by Annual Reviews
www.annualreviews.org
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Box 2 Figure Hair-cell transduction and adaptation. a, Transduction and fast
adaptation. At rest (left panel), transduction channels spend 5% of the time open,
allowing a modest Ca** entry (pink shading). A positive deflection {middle) stretches
the gating spring (drawn here as the tip link); the increased tension propagates to the
gate of the transduction channel, and channels open fully. The resutting Ca™ flowing
in through the channels shifts the channels” open probability to favour channel closure
(right). As the gates close, they increase force in the gating spring, which moves the
bundle back in the direction of the original stimulus. b, Transduction and slow
adaptation. Slow adaptation ensues when the motor (green oval) slides down the
stereocilium (lower right), allowing channels to close. After the bundle is returned to
rest (lower left), gating-spring tension is very low; adaptation re-establishes tension
and returns the channel to the resting state
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Fig. 14.7 Adaptation in hair cells. A. Deflection of the hair bundle toward the tallest stereocilia
causes a large increase in the open probability of the transduction channels, followed by a rapid
decline toward the resting value. Upon cessation of the stimulus, the channels initially close, then
return to the resting value for open probability. B. The sensitivity curve shifts during adaptation to
accommodate the shift in bundle position. C. A model for the mechanism of adaptation, consistent
with the tip-links model for sensory transduction. The changes in tension in the tip links are effected
by the movement of the upper insertion point of the tip link. (From Pickles and Corey, 1992)
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Fig. 15.5 Comparison of the organization and properties of inner hair cells (IHC) and outer hair
cells (OHC). A. Innervation pattern. In the lower diagrams, the numbers of hair cells are given
above and the numbers of auditory nerve fibers below. HF, high-frequency fibers; LF, low-frequency
fibers. B. IHC response properties. (Above) Intracellular responses to tone stimulus (s). (Below)
Response magnitude (as above) for different stimulus frequencies (abscissa) and at different stimulus
intensities (20—80 dB). C. OHC response properties. (A based on Spoendlin, 1969; B,C based on
Dallos, 1985)
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Figure 9.8 (i) Phase locking and coincidence detection. The
cochlear fibre fires in response to every second peak in lhe
sound wave. (a) If cochlear fibres from opposite ears convergs
on a coincidence detector the latter will fire if the two signas
are delivered within a few 1ens of microseconds of each other,
(b) if the time differential is greater the detector will respond
only weakly or not at all, (ii) The principle of scuree location by
way of interaural time differences (ITDs). A sound source {8
equidistant from the two ears will stimulate a cerfan
coincidence detector (dark circle); a sound source further from
one ear than the other will stimulate a different coincidenc
detector. LE = left ear; RE = right ear. Further explanalion f
text. After Konishi, 1993
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FIGURE 7-18 The “‘cold-moist-dry”’ triad sensory sensillum of the cockroach contains
three bipolar sensory neurons; one neuron of the hygroreceptor responds to high humid-
ity (‘‘moist>’ receptor) and one to low humidity (**dry”’ receptor). The receptor cavity of
the poreless sensillum is filled with a dense secretion. (Modified from Yokohari and Tateda
1976; Schailer 1978.)




