Problem Set 5: Visual Transduction & Olfaction

1) A difference between rods and cones is: 

a. Rods hyperpolarize to light, while cones depolarize to light 

b. Cones do not use the effector enzyme phosphodiesterase 

c. Cones and rods use different types of opsins 

d. Only cones contain retinal 

2) The optic disk is a “blind spot” in the visual field because: 

 This is where the retinal ganglion cell axons leave the retina and therefore there are no photoreceptors (and thus no response to light) at this location.

3) The fovea allows for increase visual acuity by which of the following specializations: 

a. high ratio of photoreceptors to ganglion cells 

b. lateral displacement of the ganglion cells from the retina 

c. all of the photoreceptors here are rods, which are more resistant to photobleaching 

d. the abundance of blood vessels to nourish this metabolically active area 

e. ALL are TRUE 

4) In comparison to other G-protein coupled second messenger signaling pathways (like metabotropic 

       neurotransmitter receptors) the situation in photopigment transduction is different because:

The receptor is activated by light instead of ligand (there are probably other acceptable answers for this question).
5) What is true about the distribution of rods and cones in the retina? 

Cones are concentrated in the fovea while rods are concentrated in the periphery.
6) What happens in a photoreceptor cell (a rod, for example) in response to a light stimulus? 

a. rod membrane depolarizes because Na+ channels open as a result of a decrease in second messenger  cGMP 

b. rod membrane hyperpolarizes because K+ channels open as a result of a decrease in second messenger cGMP

c. rod membrane hyperpolarizes because Na+ channels close as a result of a decrease in second messenger cGMP

d. rod membrane depolarize because K+ channels close as a result of a increase in second messenger cGMP

7) In the olfactory system: 

a) primary olfactory receptor neurons have axons that project directly to the brain, where they makes synapses onto neurons of the olfactory bulb. 

b) olfactory stimuli depolarize primary olfactory receptor neurons by means of G-protein-coupled receptor molecules located in the cilia of the receptor neurons. 

c) each glomerulus in the olfactory bulb receives synaptic inputs from the primary olfactory receptor neurons of one particular type, among the thousand or so different types of receptor cell found in the olfactory epithelium. 

d) all of the above. 

e) none of the above. 

8) What causes olfactory receptor neurons to depolarize?

Odorant binds to G-protein coupled receptor =>


G activates adenylyl cyclase =>


Adenylyl cyclase produces cAMP from ATP =>


cAMP opens cyclic nucleotide-gated channels =>


influx of Na+ (and Ca2+) through channels depolarizes cell.

Blind spot illusion: Close your right eye, and stare directly at one of the crosses. Hold the page about 12 inches from your face. You should see the circle disappear or the lines become continuous. If not, slowly move the page closer and farther from your face. Where is the blind spot within your left eye relative to the fovea? More medial or lateral?

