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Although plants don't have muscles, they do have myosins. Myosins are motor proteins that use ATP to 

move along actin filaments. Plants express unconventional myosins from class XI and VIII. Class XI 

myosins are the fastest motor proteins known, reaching velocities of up to 60 micron/second. In contrast, 

class VIII myosins are characterized as tension sensors and/or tension generators.  

 

The Arabidopsis thaliana plant has 17 myosins, 13 of class XI and 4 of class VIII. In order to understand 

what the role of each one of them is, all 17 cDNAs were cloned and the head motor domains were replaced 

with GFP. The expectation was to find specific motionless organelles decorated by specific myosin tail. 

Each GFP myosin tail was expressed with either RFP marker of Golgi bodies, mitochondria or peroxisomes, 

and velocities and displacement rates of these organelles were measures by the software Volocity (Figure 

1). 

 
Figure 1. Plant cells have numerous Golgi bodies. Measurements of velocities of Golgi bodies in the 

presence of dominant negative tail constructs of all myosins was done by Volocity of Improvision.  

 

The data obtained from all the measurements showed that the same six myosins of class XI were able to 

inhibit the movement of the three organelles. Further analysis of the corresponding knockout plants showed 

that myosin XIK had the strongest influence on organelles dynamics. Later it was confirmed that the tail of 

myosin XIK was able to stop the movement of post Golgi vesicles, the vacuole dynamics and cytoplasmic 

streaming itself. 

 

Surprisingly, none of the myosins colocalized with any of the organelles or vesicles tested. Based on 

findings from other labs it is believed today that plant myosins propel the cytoplasm by binding to specific 

transport vesicles, while the movement of all other organelles is powered indirectly. 
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Myosins from class VIII are bound to the plasma membrane. To determine whether they reside in membrane 

microdomains enriched with sterols and sphingolipids, their localization was compared to that of known 

plant specific membrane microdomain markers, remorins. Pearson's coefficient analysis revealed that 

remorin 6.6 and myosin VIII, ATM1 were significantly colocalized in little spots in the plasma membrane. 

Interestingly, remorin 6.6 was found to be able to translocate to microtubules upon various stress signals. 

While the membrane binding domain of remorin 6.6 reside at its C-terminus, its 231 amino acid N-terminal 

fragment was recruited to the plasma membrane by myosin VIII, ATM1. The same N-terminal domain was 

efficiently recruited to microtubules within minutes upon the application of the plant stress hormone ABA. 

Although remorin 6.6 was detected in association with myosin VIII and microtubules, no clear myosin 

VIII-microtubule association was observed, on the contrary, time lapse movies of EB1 labeled microtubules 

showed microtubules elongating between myosin spots and retracting upon encountering myosin VIII 

spots. 

Figure 2. Microtubules navigating between myosin VIII spots (A, B represent two cells). 

 

Further details regarding the influence of plant myosins on plant development and physiology will be 

provided.  

  




