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ABSTRACT 

 

A large diversity of myosin molecules has been identified. They are defined by a 
conserved motor domain that converts the chemical energy liberated upon ATP-
hydrolysis into mechanical force along actin filaments. Different myosins can exhibit 
substantial differences in their motor properties, such as in direction, speed, force, 
regulation and processivity of movement. Class IX myosins are unique among the many 
classes of known actin-based motors in that the tail region of these myosins contains a 
GTPase activating protein (GAP) domain for the small GTP-binding protein, rho. The 
motor domain of class IX myosins also contains distinctive features compared to other 
myosins. This includes a N-terminal extension that is structurally homologous to a ras-
binding domain, although expressed fusion protein containing this domain from myo9b 
lacks ras binding activity. Relative to other myosins, the motor domain also contains a 
large (~140 amino acids in Myo 9b), highly basic insertion at the presumed site of actin 
contact (referred to as surface loop two in the atomic structure of the motor domain of 
myosin-II). The unique motors domain structure also results in unique motors 
properties. The single-headed class IX myosin 9b was recently demonstrated to move 
processively towards the minus-end of actin filaments.  
The present work reports the first biochemical characterization of a class IX myosin, rat 
myosin 9b, previously referred to as myr 5. Recombinant full length rat myosin 9b was 
expressed together with rat calmodulin in Sf9 insect cells. Purified rat myosin 9b bound 
four calmodulin light chains and exhibited actin-activated ATPase activity with a low 
Kactin  (1.8 ? M). A significant amount of rat myosin 9b was bound to actin in the 
presence of ATP. These results suggest that rat myosin 9b is predominantly in an actin-
attached state during the ATPase cycle. The actin-activated ATPase activity was 
remarkably insensitive to ADP suggesting that in contrast to the processive double-
headed myosins V and VI the ADP-release step is not rate limiting. The actin-activated 
ATPase activity was inhibited by a loss of calmodulin light chains as well as by free 
Ca2+-concentrations above pCa6.  


