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PLASMA MEMBRANE 
 

 
■In this chapter, we will 
be talking about the 
plasma membrane , 
it’s structure and 
function. 
 

 

■ So , as we can see in this table : 



Bilayer structure is formed of lipids (most abundant are 
phospholipids) , also we have cholesterol molecules , beside 
that we have a lot of types of proteins  embedded  in the 
plasma membrane and glycoproteins . 

☆So we are going to analyze the function of these structures 
that we have in the plasma membranes. 

 

-Lipids in Plasma membrane 
 

 

Plasma membrane is 
considered as a functional 
organelles , which is 
separating two 
compartments (the 
Intracellular 
compartment from the 
Extracellular 
compartment), 
that membrane is composed of a lipid Bilayer structure in 
which a lot of proteins are embedded . 

 
 

-Lipid function in Plasma membrane 

 



           this organelle is forming 
degrees , which is the 37°at  

norml body temperature (At the 
normal body temperature of 37 degrees  
the Membrane is in fluid state.) 

          The fluidity  is determined by 

 .the fatty acids  as in the  figure  
 
And once we are getting  
packing of these lipid 

structures ,we  are not getting 

compact packing because of   
having double bonds at certain  

over the fatty acids points . 
(The electrical properties of 
phospholipids Permit self assembly 
in a bilayer structure when found 
themselves in Hydrophilic 
medium). 
  
Because of the fluidity that we have at 37°, all the time 
we have movements of lipid  particles along the 
membrane ( 2 types of them ) which is called the lateral 
movement and is more frequent to occur . Also we can 
have flip-flop movements which is 
more rare  movements because of  
the size of the phospholipids. 
 

 



 

 
Beside phospholipids, we have cholesterol molecules 
embedded between phospholipids molecules, and they are 
also involved in controlling the fluidity of the plasma 
membranes . 

 
 

Cholesterol which is Separating phospholipids has an 
important role in keeping 
fluidity of that membrane . 
and it maintains the 
integrity of the plasma 
membrane. 



 
One of the phospholipids  , which is 

plasma membranesfound at the  , 
has a functional Importance.  the 

structure of that molecule is 
shown in the figure:-   
We’ll see the function of this 

molecule later   ^^)  
 

  
 

 

 

 

 

 

Functional phospholipids in Plasma  

membrane   

On the glycerol : at the 

carbon position 1&2 we 

have fatty acids,  at the 

positiocarbon n  3 we have  

a molecule with phosphate  

groups and its a sugar 

inositolcalled  . 

 

We will see the function of this molecule 

when we talk about signal transduction  

mechanism  



Proteins in Plasma membrane  
We have plenty of proteins that are 
found in the plasma membranes.  
( as shown previously in the table 
above)  
Many protein structures are found 
at the membrane.  
Most of these have also a 
carbohydrate moiety. Some of 
these proteins are penetrating the 
whole bilayer structure (integral 
proteins) others are found at one  
Surface of the membrane 
(peripheral proteins). 
These proteins perform specific 
functions . 
 

Proteins functions 
● Some proteins that span the membrane form 
a water filled Pathways (Channels) which 
enables water soluble substances to diffuse 
across the membrane through these Structures.  
Also, the hydrophilic particles cannot pass 
through the Lipid bilayer structure so they could 
pass the plasma membrane with the help of 
these channels. 
 
 



Channels that are at the plasma membrane are important for 
the transportation of ion from one side to another. One thing 
that you have to know is that these channels are  very specific 
and highly selective , that means every ion has its own protein 
that is different from the other ones (Na+ can Pass only through 
sodium channels and K+ can pass only Through K+ channels). 
 
 
 
 
 
 
 
 
The activity of these channels is under controlling mechanisms 
that govern the channels activity. Some of These channels 
change their activity when the membrane potential is changed 

 (voltagedependent (sensitive) Channels). Other channels can 
open when a specific ligand Binds to its receptor and causes 
opening of channel (chemical gated channels). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 Other proteins serve as Carrier molecules which help other 
molecules ( bigger particles such as glucose, galactose  and 
fructose ) to cross  membrane. These Transport proteins are highly 
selective to substances. They Bind to a substance and move it 
through the interstices to the other side of the membrane. 

 
 
 
 
 
 
 
 

 

● We can even have carriers that helps 
ions to move across the membrane from 
the low concentration to the high 
concentration (against their 
concentration gradient) These carriers are 
called ATP dependent carriers. 
 
 
 
● Other proteins are Receptors for ligands found in the  
Extracellular fluid. The binding of ligand to 
receptor will  
Initiate cellular events that alter the 
activity of the cell 
 (an ex. Activation of Na+ channels in 
striated muscle after binding of 
acetylcholine (Ach) to its receptor on the 
Muscle membrane). The receptors  are 
important for communication between the control system and that specific 
cell. 



Some of these receptors are linked to other protein 
structures which are calld G Protein-receptors, they can 
modify the activity of certain structures like enzymes for 
example . 
 
 
** In the figure,  a receptor that can activate an enzyme called Adenylate cyclase  

 
 
 
 
 
 
 
 
 
There are many types of Gproteins that can be found at the inner 
part of the plasma membrane. These proteins are linking receptors 
to enzymes like adenyly cyclase as we mentioned before. Also, 
another type is Gp protein that links a receptor to an enzyme called 
PHASPHOLIPASE-C . 
 
 
 
 
 
  
 
 
G- Proteins can act as activator or inhibitor like GS proteins 
which can stimulate the activity of the adenylase cyclase and GI 
protein which is inhibit the activity of the adenylase cyclase 



●Other proteins function as membrane bound enzymes Which 
control enzymatic reactions either inside or outside The cell. 
 
 
 
 
 
 
 
Some of the receptors that we have talked about are linked to  
certain structures which are  Enzymes that can be found at that 
membrane. 
 By activating these enzymes, we’re getting what we call  The 
Second Messenger. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For example,  by the activation of Adenylate cyclase we can convert ATP 
into cyclic AMP ( the cyclic AMP is considered the second massenger) 
and this will bring some changes to the activity of the cell, now it can 
activate some cyclic AMP dependent proteins kinase. Once you get a 
kinase , you well get  phosphoralation of a specific type of protein. By this 



process you are altering the shape and the function of these proteins and 
this would bring changes  -cellular responses- by the activation of the 
enzyme 

 
 
 
 
 
 
 
 
 
  

 



* The adenylyl cyclase converts three ATP into three cAMP ,each cAMPs 
activates proteins kinase  

Protein Kinase can phosphorylate many specific targeted particles  

So, we can get millions of responses by the activation of one molecule of 
Adenylyl cyclase 
Another type of an enzyme that can be found at the plasma membrane and is 
activated by specific receptors Is called  PHASPHOLIPASE-C. By  the 
activating of this enzyme we can get splitting of a phospholipids 

( PIP2 the functional phospholipid)  to get IP3, which can cause changes 
inside the cell 
  ( IP3 can be called as a second Messenger). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When some receptors bind into  specific ligand  it causes a specific 
activation of a channel , by activating this channel we are increasing 
transport of certain ion-for example-from one side to another side of 
the cell.      
 In this case, we are calling them( ligand gated channels.) 
 
 
 
 
 
 
 
 
 
 
 



For example:if we activate sodium channels we are getting more 
transport of sodium ions from outside to inside or if we have 
activated potassium channels we can get more transport of 
potassium from inside to outside. 
  
We have glycoproteins that has 
Carbohydrate chains linked to the 
proteins,  these are important for 
identifying cells (cell identity markers)  
For example:antigens  
*Note:each cell in our body has antigens 

 
These antigens are important for 
helping our immune system  
recognize the self antibodies from 
the foreign antibodies. 
That is important for the immune 
systems in our bodies.  
A quick reminder: 
((An antigen is a foreign substance 
that enters your body. This can 
include bacteria, viruses, fungi, 
allergens, venom and other various 
toxins. An antibody is a protein 
produced by your immune system.       
to attack and fight off these 
antigens.) 



 
● Some proteins in the outer surface participate with  
Carbohydrates to form adhesion 
molecules between the Cells in tissue 
structure known as Cell Adhesion 
Molecules (CAMs). One example of 
these molecules is cadherin.  
In Addition to the cohesion provided by CAMs and Extracellular 
matrix, some cells are directly linked by Specialized junctions. Such 
as desmosomes (adhering Junction), tight junction (impermeable 
junction), and gap  
Junction (communicating junction). 
 
 

 
 
 
 
 
 
 
 

  



 
 

  



 
قال جابر ـ رضي الله عنه ـ: ) سمعت رسول الله ـ صلى الله عليه وسلم 

 ـ يقول قبل موته بثلاث: أحسنوا الظن بالله عز وجل ( رواه مسلم . 

 
ثل  لا تنَسونا من صالح    (^^دعائ كم ولكم بالم 

 
  

  
 

  

 

 
 

 

 

Versions Slide # Before After 

V0 → V1    

V1 → V2    

 Additional Resources :  :رسالة من الفريق العلمي 

   For any feedback, scan or click the code. 

https://docs.google.com/forms/d/14FacVVHXoUz9v18FN0uUZdaalxfs-cFgA2nZ95ZWSq4/viewform?ts=67bdfa81&edit_requested=true

