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Reports on ATPase activity in rod outer segments (ROS) have been 
conflicting, mainly because it has been very difficult to estab- 
lish that the ATPase activity measured from ROS material actual- 
ly resides in the ROS and not in small amounts Of contaminating 
material. Here we present evidence for the existence of a very 
specific Mg-ATPase system in ROS of both bovine and frog retinae. 
Its activity can be monitored in three ways: 

1 �89 using a conventional ATPase assay, in the presence of 
Mg and ATP, our ROS preparation exhibit a rapid initial ATPase 
activity which decays with a half-time of l-2min. It is completely 
inhibited by 20pM vanadate, 30~M DCCD, lOOpM quercetin, and, in 
a competitive way, by the ATP analogue AMP-PNP. The K M of the re- 
action is ca. 4OpM ATP and a few r~4 GTP, indicating h• specifi 
city. Neither ouabaine, nor azide show any inhibition, ruling out 
interference from the Na/K-ATPase of the inner segment and the 
mitochondrial Mg-ATPase. 

2 ) Simultaneously to the Mg-ATPase activity, with the same time 
course+ R0S undergo a dramatic structural change in the presence 
of Mg- and ATP, as evident from a ca. 30% decrease in turbidity. 
This light scattering signal, which we have labelled "AD", has 
the same K M and the same inhibitor sensitivity as the Mg~'ATPase. 

3 ) After preincubation with Mg 2+ and ATP, ROS react to flash- 
illumination with a rapid (ca. 20msec at 37~ scattering 
transient. The extent of this further decrease in light scattering 
shows the action spectrum of rhodopsin bleaching, is proportional 
to the fraction of unbleached rhodopsin present in the ROS and 
can be regenerated with ll-cis {etinal. It amounts to a light- 
intensity change of ca. 4,5xlO" /%of rhodopsin bleached. All in- 
hibitors of the rapid initial Mg-ATPase activity and of the light 

�9 " " " " " h te "n scatterlng increment =A D also block the rapid l• t scat rl g 
transient "~.". Moreover, there is a strong correlation between 
the extent,to which "AD" has been completed, and the amplitude 
of the following light response "AL". 

On the basis of the above findings-we propose the existence of 
a specific Mg-ATPase system in the ROS. It is by this enzyme that 
the ROS are set up in the dark to react to light with a rapid 
structural response. Both the '~nabling process" and the light 
response can be readily monitored as a decrease in light scatte- 
ring from the ROS. 


