Cell membrane




» Separation of the cell components from the nonliving
surroundings (8 nm thick) S NP UPH WS

> It controls traffic into and out of the cell. — \;Poéol«'\;c enter™ w bhon!
lmspodef

» Like other membranes, the plasma membrane is
selectively permeable, allowing some substances to
cross more easily than others (hydrophilic vs
hydrophobic)



Composition of cell membrane

» The basic structural unit of biological
membranes is a lipid bilayer

» Phospholipids are the primary bilayer
forming lipids




General membrane structures
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(a) Phosphoglycerides
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» Serine and inositol head groups
have net negative charges



» The main macromolecules in membranes are lipids and
proteins, but include some carbohydrates

» Membranes are fluid — Sl

» Membranes are mosaics of structure and function l
ez o Ul ol

» Membrane carbohydrates are important for cell-cell
recognition —ceil g dhesion



Membranes are fluid

» A membrane is held in together by weak hydrophobic
Interactions

» Most membrane lipids and some proteins can drift
laterally within the membrane (2'microns persecond)
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~ »Molecules rarely flip transversely
(flip-flop) across the membrane,
because hydrophilic parts would have W ﬁ
to cross the membrane’s hydrophobic g% .

core. Lateral movement __
(frequent) Flip-flop (rare)

(a) Movement of phospholipids



Membranes are fluid

» Membrane fluidity is influenced by temperature and by
Its constituents.

» As temperatures cool, membranes switch from a fluid
state to a solid state as the phospholipids are more
closely packed. /.|« fl
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» Membranes rich in‘Unsaturated:fattysacids are more fluid
that those dominated by saturated fatty acids because
the kinks in the unsaturated fatty acid tails prevent tight

packing — Viscous
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Membranes are fluid

» Short chain fatty acyl groups tend to increase lateral
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» cholesterol in membrane of eukaryotes, modulates
membrane fluidity by making the membrane:

» Less fluid at warm temperatures (e.g. 37 °C body
temperature) by restraining the phospholipid
movement.

» More fluid at lower (cool) temperatures by preventing
close packing of phospholipids.

» Cells may alter membrane lipid
concentration in response to changes
In temperature




Membranes are mosaics of structure
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» Membranes have asymmetric inside and outside facesD
The membrane’s synthesis and modification by the ER
determines this asymmetric distribution of lipids, proteins
and carbohydrates.

» The two lipid layers may differ
In lipid composition.

» Membrane proteins
have a clear direction.

» When present, pias

carbohydrates are restricted
to the membrane’s exterior
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Membrane Proteins

> Proteins determine most of the membrane’s
specific functions

» Membrane proteins:
> petipheralproteins) —~ Lo/l by onliyn

& 5% = >loosely bound to surface of membrane
»cell surface I_MFK_GLL’(IQGH ) |

» integral proteins: penetrate lipid bilayer ~ L7 _ .~
usually across whole membrane

>transmembrane protein:
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» Pattern of sugar residues is variablej

» Always in outer leaflet of cell membrane, & inner leaflet
of organelles
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» Cell-cell recognition: The ability of a cell to distinguish
one type of neighboring cell from another.

» Cell-cell recognition is crucial in the functioning of an
organism. It is the basis for:

L4 2 =»>@S0FtING of cells into tissues and organs in an animal

| embryo’s cell.

\J_M\}jS—> Rejection of foreign cells by the immune system.
S| —

» The way cells recognize other cells is probably by keying
on surface molecules (markers) o




Membrane carbohydrates are important
for cell-cell recognition

» Membrane carbohydrates are usually branched
oligosaccharides witlﬁewer than 15 sugar units|

» They may be covalently bonded either to lipids, forming
1 glyieslipids, or, more commonly{torproteins, forming
glycoproteins.

» The oligosaccharides on the external side of the plasma
membrane vary from species to species, individual to
iIndividual, and even from cell type to cell type within the
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Movement across cell membrane

Fibers of Carbohydrate EXTRACELLULAR
extracellular FLUID
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» Passive Transport
» Simple diffusion
» diffusion of nonpolar, hydrophobic molecules |
> lipids - i~ hioh b foud
» high — low/concentration gradient (oncenlohio
» Eacilitated transport

» diffusion of polar, hydrophilic molecules

> through a
> high — lowjconcentration gradient
» Active transport

» diffusion jagainst/concentration gradient
low — high

> uses a/protein pump
> requires ATP




Movement across cell membrane

Diffusion
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> Passive transport

Facilitated diffusion
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> Moving@(ﬁe—s\inm & out of cell

» through vesicles & vacuoles

> ENAOCYEOSIS — il !

»phagocytosis = “cellular eating”
»pinocytosis = “cellular drinking”

> EXOCYIOSIE - !

Plasma Secretory o
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» Diffusion of water from high concentration of water to
low concentration of water o % o cncenlahion of sdule 4o ”“?)L‘

> Direction of osmosis is determined by comparing total igv‘cifm"”
_solute concentrations

» Hypertonic - more solute, less water

» Hypotonic - less solute, more water

» Isotonic - equal solute, equal water

net movement of water
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1. LDL (Low-Density Lipoprotein): هو بروتين ناقل للكوليسترول في الدم، ويرتبط بمستقبلات خاصة على سطح الخلية (LDL receptor).


2. الارتباط بالمستقبل: عندما يرتبط LDL بالمستقبلات، تتجمع المستقبلات في مناطق من الغشاء تسمى "الحفر المغطاة" (coated pits).


3. الابتلاع الخلوي (Endocytosis): تنغلق هذه الحفر لتكوّن حويصلة مغلفة (coated vesicle) تدخل إلى داخل الخلية.


4. تشكل الـ Endosome: تتجه الحويصلة نحو الداخل وتتحد لتشكل عضية تُعرف بـ endosome.


5. الاندماج مع Lysosome: يتحد الـ endosome مع الـ lysosome (جسم محلل)، حيث يتم تفكيك LDL بواسطة الإنزيمات.


6. تحرير الكوليسترول: يتم إطلاق الكوليسترول داخل الخلية لاستخدامه في:

بناء أغشية الخلية.

تصنيع الهرمونات الستيرويدية.

إنتاج أحماض الصفراء.

أو يُخزن على شكل كوليسترول إستر (cholesteryl ester).



7. إعادة تدوير المستقبلات: تعود مستقبلات LDL إلى سطح الخلية لاستخدامها من جديد.


8. التغذية الراجعة: عندما تزداد كمية الكوليسترول داخل الخلية، يحدث تثبيط لإنتاج المزيد من مستقبلات LDL و/أو تصنيع كوليسترول داخلياً.
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