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Rhodopsin is the visual pigment found within outer segments of rod photoreceptors. Compared 

to other mammals, mouse rod outer segments are thin, 1.4 μm in diameter. Our lab investigated 

whether or not increased levels of rhodopsin would lead to enlarged disks. Three types of mice 

rods were analyzed: wild type with normal levels of rhodopsin (WT), heterozygous with an 

additional gene for bovine rhodopsin (B+/-), and homozygous for that transgene (B+/+). 

Through electron microscopy, cross sections of the rod outer segments were imaged. The WT 

measured 1.37 μm on average; the B+/- measured 1.45 μm, and the B+/+ were 1.94 μm. The 

outer segment is an elaborate cilium, however, the axoneme does not reach the tip. It transitions 

from a circular structure to a triangular "pie slice" within the rod, with an incisure that extends 

off into the center of the disk. B+/- rods had a shorter incisure and a less prominent pie slice. 

B+/+ rarely exhibited either feature. Instead, the transitioning axoneme formed a "hat" that 

protruded outward. It should be noted that one of the five WT mice studied had neither pie slices 

nor incisures, and its rods were larger in diameter; the abnormal phenotype may have been 

caused by a spontaneous mutation. Some B+/- and B+/+ rods were not measured due to disk 

disruptions. Inadequate transportation of essential nutrients and materials along the outer 

segment because of the lack of pies and incisures may have contributed to their degeneration. 

Presumably, the larger disks also required structural proteins that were scarce. Since larger outer 

segments are occasionally observed in WT mice, our results suggest that normal fluctuations in 

rhodopsin expression may be one cause for the slow loss of rods over the lifetime of a mammal. 

In addition, our results support the notion that a deficiency in the expression of structural 

proteins disrupts rod degeneration.  

 



 
 


