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-IF are intermediate in size and in connecting microtubules to actin 

filaments 

* we cannot connect them directly, they must be connected by IF 

function: irThe- 
1)They contribute to the shape as they extend as a network through 

the cytosol (they start next to the nucleus and extend toward the 

plasma membrane). 

2)Localization of cellular processes  
 

-They act as a scaffold: a place where certain proteins and molecules 

 with specific functions are collected together in order to prepare for 

 a specific process. 

 

-They are not involved in cell movement: 

and the internal actin filaments The movement of the cell is done by 

the microtubules. done by are movement of vesicles and organelles   

 

 

 

keep going! 1
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 ntermediate filamentsI 
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Depending on the monomer proteins they are classified into 5 types.- 

  *The monomers in different types of IF are going to form dimers. 

are composed of keratin and found  Type IIand  Type I*

in epithelial cells. 

They are going to form Hetrodimers (2 different types of keratin) 

one acidic and one (basic or neutral). 

-keratins are either hard or soft depending on their location in 

the epithelial cells. 

tissue.connective found in the  generallyis  Type III* 

It can be found in fibroblasts, smooth muscle cells, and white blood cells (like Vimentin) 

Another example is Desmin, which can be found in the muscle tissue. 

-Fibroblast: 

its function is to lay down fibers found in different types  shape,A cell that is spindle in 

.tissue)to a specific  of tissues (not specialized 

*when having a deep wound or burn, instead of replacement of the damaged tissue by 

.scarfibers that lead to a produce the specialized cells the fibroblasts  

SOME NOTES       
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 But in the case of a superficial wound everything returns to normal because of the 

correct wound healing. 

 

 

 

 

 

 

*The general and common structure of IF proteins: 

 

 

 

 

 

 

 

 

 

 

:IVType * 

*The importance of the presence of NF in 

the axons: 

The axon is long and contain microtubules, 

although the MT are longer in structure 

than IF but they need some support 

(mechanical support and some protection) 

:VType * 

we have different types of lamins 

(lamin1,2…) 

Stem cells are cells that can 

differentiate into several other 

types of cells 
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-Two polypeptides coil to form a dimer (either heterodimer or hemodimer depending on the 

tail.tail to coil head to head and  ) theyIFtype of the  

-The dimer will interact with another dimer to form tetramer (N-terminus of the first dimer is 

close to C terminus of the second dimer, i.e they interact head to tail & tail to head 

(antiparallel) to provide better structure in term of mechanical strength and allow 

compaction. 

-then this tetramer is going to bind end to end to assemble a protofilament (at each end of 

polarity in the  noand this indicate that there is  tails,the protofilament we have 2 head and 2 

IF). 

-then 8 of the protofilament are going to organize next to each other to form the final 

structure of the IF. 

-so far, the IF differs that they do not have polarity and they do not bind to GTP or ATP, yet 

they are dynamic structures.   

. 

  

. 

  

                                                                                          

 

 *some notes  

 

Keratin form heterodimers.*    

either: s*Type III form    

(homodimers) e.g., vimentin.   

(heterodimers) e.g., vimentin           desmin. 
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 internexin that is alphaAn example of NF *

but after making the  homodimer,form a 

protofilament it possible to connect it to 

ropolymers.etforming he different polymers 

The disassembly is going to be regulated by the 

enzyme.the kinase phosphorylation of the protein by  

.phosphorylatedare  tails and the headsThe  

and they are  shave negative charge phosphate groupsThe 

going to repulse each other leading to disassembly of the 

filament. 

in  contribute will the size of the phosphate groupsAnd 

separating them from each other. 

They will disassemble at the end to be in a 

 stable state 
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the contractile unit (actin + myosin) must be held strongly because the contraction and 

relaxation of muscles involve a lot of forces, so we must have a mechanical stability of 

??howso the actin filaments must be hold in place …  structure,the  

-The actin bundles are cross-linked by alpha actinin. They are also bound together 

by IF made of Desmin. 

the structure of the contractile unit will  has a mutation in Desminson a per f*I

.cardiomyopathyfrom early onset so he will suffer  weak, be 

                                                     

*connecting 

microtubule

s to actin 

filaments is 

going to be 

through the 

IF 

 to begoing  are not IF
to  connected directly

the microtubules …, 

AF, they need a 

protein orconnect 
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                                         The death of a player while playing a sport like football  

                                       Because of heart failure. 

                                  This player undergoes a high stress and activity, so his heart   

                                   must make a double effort (the number of heartbeats will be 

                                   much higher than normal) 

                                He challenges his heart with an effort that cannot be exerted   

                              by his heart                     lead to failure in heart                  may 

lead to death   

  *********************** 

 

 

 

 HEMIDESOSOMES 

*Hemidesmosome junction connects the cell to the extra cellular matrix so I have half 

of the components  

***so, we have the membrane proteins (integrin) connected through the 

connected protein (plectin) to the IFs. 

AN EXAMPLE 
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IFs and diseasesAPPLICATION :  

*Previously it was thought that the IFs are not important and if a mutation occurs in 

them, it will not cause any affect . 

*an experiment was done to show the importance of the IFs: 

-caused a mutation in a keratin gene and this gene is inserted into a 

plasmid (a circular DNA molecule )structure.  

-then the plasmid is injected into a fertalized egg (zygote). This plasmid 

may as well have other genes that induce and help its insertion into the 

genomic DNA then the mutated gene will be expressed . 

-the zygote is transferred and implanted into a mouse uterus.  

-the result : some embryos are affected with the mutated keratin . 

*why having skin abnormalities ? 
Because there is a problem in the keratin that present in the skin so 

any small trauma will cause blisters (a bubble filled with liquid) this 

blisters will pop causing exposure of the layers under the skin to 

becteria and viruses leading to 

infections .  
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***************** 

 

ال تنهزم يوم الصعاب وال 

تهن هي غيمة صيف عابرة 

! 

 


