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Empathize - Cell Membrane and Its Functions
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* The cell membrane (plasma SEsES 2
membrane) is a thin, semi-permeable Gyoolpid " head  \embrane-spanring
Hydrophobic HER
‘ tail
|
*

Glycoprotein

biological membrane surrounding the
Cell
Cell- membrane

* It separates intracellular contents from <
extracellular environment, maintaining
homeostasis.

Cholesterol

* Composed mainly of a lipid bilayer,
proteins, and carbohydrates.

Phospholipid
bilayer CYTOPLASM
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Define - Introduction to the Cell Membrane
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* The membrane’s primary role is to
provide a selective barrier allowing
regulated transport.

* Structure: Phospholipid bilayer with
hydrophilic heads facing outward and
hydrophobic tails inward.

* Embedded proteins and cholesterol
stabilize and add functionality.
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Ideate the Structure of the Cell Membrane

Lipid bilayer: Amphipathic phospholipids form a fluid

matrix.

Integral proteins span the membrane, peripheral

proteins associate loosely.

Cholesterol molecules maintain membrane fluidity and

integrity.

Glycolipids and glycoproteins on the outer surface

function in cell recognition.
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Prototype - Physical and Chemical Properties
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* Fluid Mosaic Model: Dynamic and flexible
membrane structure with proteins floating in

or on the bilayer. glycoprotein oo — % 8
X O
phospholipid 'o:
QD
* Selective permeability due to lipid bilayer and caa o o8 6‘
protein channels/transporters. .“

 Amphipathic nature balances interaction with W “.' COOC

_ ane _ A OO
aqueous environments inside and outside the _ n — D . .
I peripheral protein integral protein
cell.
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Test - Major Functions of the Cell Membrane O ORTTS

. Protective Barrier

Lipid Bilayer
Cytoskeleton &) Membrane
Extracellular Matrix Proteins

Cell Membrane

Communication é% -

i @ Selective

Permeability

Receptor Proteins

Signal Transport Proteins

Transduction Channel Proteins
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Define - Passive Transport Mechanisms TBTIONE,

Simple diffusion Facilitated diffusion m

Movement of nonpolar Transport of polar Water movement across
molecules like 02 and molecules through the membrane via
CO2 down concentration protein channels or aquaporins to balance

gradients. carriers without energy. solute concentrations.

Simple Diffusion @ Facilitated Diffusion

Diffusion without a Diffusion using a helper
helper protein protein
Diffusing Diffus:ng Channiel Cartﬂ?r
ticles particles protein protein
‘ par ‘
@ @ G ®
Outside cell @ & @\ ® ® O
41k > K
Cell membrane ” it ”ﬂ I n e ( N \x | gd
N 4 i o
Inside cell ® @ & &9
oe® @
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Define - Active Transport Mechanisms

Producing Pump / Endo &
Energy Channel Exocytosis

Requires energy Sodium- Endocytosis and
(ATP) to move potassium exocytosis
molecules pump (Na+/K+ transport large
against ATPase) molecules or
concentration maintains ionic particles into
gradients. gradients. and out of the
cell.
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Ideate - Membrane Proteins and Their Roles B TS

& Transport Proteins

. ] ﬁD Receptor
Adhesion Proteins [U ° channels Tra”Sporter‘ o Enzymes
. Anchors |
Cell-to-Cell Carriers
Cell-to-Matrix Pumps
Membrane
Proteins Linker

: @ Receptor Proteins

Enzymatic Proteins £ :

Biochemical Hormones

Reactions Neurotransmitters
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Additional Functions BN

e Maintenance of membrane potential

and electrochemical gradients essential @ g
for excitability. e

* Cell recognition and immune response e @
via glycoproteins and glycolipids. o

* Interaction with cytoskeletal elements o
provides cell shape and motility. @

Intracellular

Extracellular
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Summary
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Cell Membrane: Structure, Functions, and Transport Mechanisms

Transport & | ] (9) Structure
Mechanisms -8
Lipid Bilayer
Passive Transport Proteins
Active Transport Cell Membrane Cholesterol

@ Functions

— Protective Barrier

— Selective
Permeability

— Communication
= Anchoring
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* https://www.britannica.com/science/cell-membrane
* https://www.ncbi.nlm.nih.gov/books/NBK538211/
* https://teachmephysiology.com /histology/cell-structures/cell-membrane/

* https://www.genome.gov/genetics-glossary/Cell-Membrane-Plasma-Membrane
* https://byjus.com/biology/transport-across-cell-membrane/

THANK YOU
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