
Haneen Frehat
8



Chapter 8



Overview: Life at the Edge

• The plasma membrane is the boundary that 
separates the living cell from its surroundings

• The plasma membrane exhibits selective 
permeability, allowing some substances to 
cross it more easily than others
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 لاخداب حمسي ةيلخلل زجاح
 ةيلخلا ىلاو نم داو6ا جارخاو
 ءاملعلا selective permeability لا ىلع ءانب
 function of plasma membrane لا   اوفرع
 ،،،،،، اوركفي اوشلبف  stracture لا اوفرعام نكل



Figure 7.1



Concept 7.1: Cellular membranes are fluid 
mosaics of lipids and proteins

• Phospholipids are the most abundant lipid in the 
plasma membrane

• Phospholipids are amphipathic molecules, 
containing hydrophobic and hydrophilic regions

• The fluid mosaic model states that a 
membrane is a fluid structure with a “mosaic” of 
various proteins embedded in it
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• In 1935, Hugh Davson and James Danielli 
proposed a sandwich model in which the 
phospholipid bilayer lies between two layers of 
globular proteins

• Later studies found problems with this model, 
particularly the placement of membrane proteins, 
which have hydrophilic and hydrophobic regions

• In 1972, S. J. Singer and G. Nicolson proposed 
that the membrane is a mosaic of proteins 
dispersed within the bilayer, with only the 
hydrophilic regions exposed to water 



 stracture of لا ةفرعم يف ةلواح-ا يف ءاملعلا رمتسا
plasma membrane 1972 ماع ىلا اولصوت ىتح…

 the هنا اودجوف model of plasma membrane اومسرف
most acceptable model ةحصو لوبق رثك<ا 

The name of this model 
is the fluid mosaic mode 

عئام وا جزل يئاسفيسف جذومن
The majr component is phospholibids 

 plasma membrane لل يسيئرلا نوك-ا
 Rبناج كلتمت phospholibids لا هنا فرعنبو

amphipathic >تقبط لكش ىلع مهبيترت نوكي مزR
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• Freeze-fracture studies of the plasma 
membrane supported the fluid mosaic model 

• Freeze-fracture is a specialized preparation 
technique that splits a membrane along the 
middle of the phospholipid bilayer
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 تافاشتك8ا ةحص اوفشكي ىتح اهودمج هيلخ اوباج
 نم هوحتفو plasma membrane لا اوذخاو
فIتخا اودجوف لخادلا نم ةقبط لك اوروص صنلا
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Figure 7.4a

Inside of extracellular layer



Figure 7.4b
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The Fluidity of Membranes

• Phospholipids in the plasma membrane can 
move within the bilayer

• Most of the lipids, and some proteins, drift 
laterally

• Rarely does a molecule flip-flop transversely 
across the membrane
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The Factores Can Affect in 
the Fluidity of Membranes

The phospholipids 
movement لا ديزت  
fluidity

Type of fatty acid 
in phospholipids

 Lateral movement ينهدلا ضمحلا عون
ةيبناجلا ةكرحلا  

 رشع ثدحتو نكام9ا ليدبت
ةيناثلا يف ةرم Aي@م

Flip flopping 
movement بلقلا  

 ةرم اردان ثدحت
رهشلا يف ةدحاو

 نوكت امدنع
unsaturated  نوكت 

 تاغارف اهيف
 ديزي تاغارفلا دوجو
 اذا اما fluidityلا
 نوكت saturated تناك
 لقتف ةصوصرم
 fluidityلا

The protein 
movement

 plasma لا نا امب
membrane نم نوكتي 

phospholipids and 
protein نا امبف 

 phospholipidsلا
 تانيتوربلا ناف كرحتت
 اهيلع ثدح( كرحتت
 هن9 ءاملعلا Aب لادج
 ةكرح قطن]ا نم
 اهتبيكرت ببسب نوهدلا
 نوكت تانيتوربلا اما
 ءاشغلا لخاد هتبثم
) يمز@بلا

 ءاملع ءاج ىتح
 ىلع هبرجت اورجاو
ناسن9او رأفلا ةيلخ

The 
Cholesterol in 
animal cells

 مظنم لماع
 ةرارحلل
 دوجو
 يف لورتسيلوكلا
 اي@خلا
 لمعيب ةيناويحلا

covering on 
temperature 
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Figure 7.6

Lateral movement occurs
107 times per second.

Flip-flopping across the membrane
is rare ( once per month).



Figure 7.7

Membrane proteins

Mouse cell
Human cell Hybrid cell

Mixed proteins
after 1 hour

RESULTS



• As temperatures cool, membranes switch 
from a fluid state to a solid state

• The temperature at which a membrane 
solidifies depends on the types of lipids

• Membranes rich in unsaturated fatty acids 
are more fluid than those rich in saturated 
fatty acids

• Membranes must be fluid to work properly; 
they are usually about as fluid as salad oil
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• The steroid cholesterol has different effects on 
membrane fluidity at different temperatures

• At warm temperatures (such as 37°C), 
cholesterol restrains movement of 
phospholipids

• At cool temperatures, it maintains fluidity by 
preventing tight packing
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Figure 7.8
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Evolution of Differences in Membrane Lipid 
Composition

• Variations in lipid composition of cell 
membranes of many species appear to be 
adaptations to specific environmental 
conditions

• Ability to change the lipid compositions in 
response to temperature changes has evolved 
in organisms that live where temperatures vary
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Membrane Proteins and Their Functions

• A membrane is a collage of different proteins, 
often grouped together, embedded in the fluid 
matrix of the lipid bilayer

• Proteins determine most of the membrane’s 
specific functions
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• Peripheral proteins are bound to the surface 
of the membrane

• Integral proteins penetrate the hydrophobic 
core 

• Integral proteins that span the membrane are 
called transmembrane proteins

• The hydrophobic regions of an integral protein 
consist of one or more stretches of nonpolar 
amino acids, often coiled into alpha helices
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Figure 7.9
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• Six major functions of membrane proteins
– Transport
– Enzymatic activity
– Signal transduction
– Cell-cell recognition
– Intercellular joining
– Attachment to the cytoskeleton and 

extracellular matrix (ECM)
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Figure 7.10
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Figure 7.10a
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Figure 7.10b
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The Role of Membrane Carbohydrates in 
Cell-Cell Recognition

• Cells recognize each other by binding to surface 
molecules, often containing carbohydrates, on 
the extracellular surface of the plasma 
membrane

• Membrane carbohydrates may be covalently 
bonded to lipids (forming glycolipids) or more 
commonly to proteins (forming glycoproteins)

• Carbohydrates on the external side of the 
plasma membrane vary among species, 
individuals, and even cell types in an individual
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Figure 7.11
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