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1) Be on time for all your classes.

2) Respect all the participants of the class.

3) Do not create any disturbance.

4) Pay attention to your teacher.

5) Raise hand if you have a question.

6) Enter into the class with your actual name and CPR 
number. 



1

Cell  Structure  and
Function



At the end of this lesson students will be able to:

•Analyze the structure of cytoskeleton, cilia and 
flagella.

•Explain their respective functions.













Cilia and Flagella 



Structure of Cilia and Flagella 

Axoneme ( held by bridge , radial spokes and Nexin )

• Eleven longitudinal micro fibrils 

• 9  a. peripheral , arranged in a ring

b. 2 --subfibers doublets 

Inner – complete has two arms 

inner dynein arm 

outer dynein arm 

a radial spoke – from  A tubule to inner 
sheath

outer – C -shaped

• 2  single in the center enclosed in inner sheath

• A bridge connects the central microtubules 



Mechanism of movement of Cilia and Flagella 

https://www.youtube.com/watch?
v=9nZYlyFGm50

https://www.youtube.com/watch?v=9nZYlyFGm50


Lateral Movement of  a cilium or  flagellum 

• Dynein makes bridges between adjacent 
microtubules

• It hydrolyzes ATP to provide energy  

• ATP activates motor domain of dynein

• It walks along the adjoining doublet

• It forces the doublet to slide 

Over Sliding-over is prevented by bridge , 
radial spokes and Nexin )



Movement of cilia

1. Effective stroke / power stroke  :

2. Recovery stroke

• Four out of nine doublet fibrils contract 
simultaneously

• Cilium elongates or becomes straight 










