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Eukaryotic cell



Eukaryotic cell





Advantages of compartmentalization:

•Microenvironment 

creation → enzymes, 

substrates, and cofactors 

are concentrated → more 

interactions

•Control of chemical 

environments → pH, ion 

concentration, etc.

•Sequestration of 

harmful substances (e.g., 

drugs) → stored in 

specific organelles



Shape of animal eukaryotic cells



Organization of the protoplasm 
of a eukaryotic cell

Cellula pancreas esocrino

al MECYTOPLASM AND CELL ORGANELLES 



•Reproduction

•Energy 

•Metabolic activities

•Growth

•Movement

•Reactivity to stimuli

•Differentiation 

CELL PROPERTIES



Plasma Membrane Structure 





A thin membrane approximately 5-10 nm thick that surrounds the cell.

It is not visible under a optical microscope.

PLASMA MEMBRANE

The plasma membrane, cell membrane, or plasmalemma is a thin envelope
that surrounds the cell, separating it from the outside environment and
regulating the exchange of nutrients.



Plasma Membrane: Fluid Mosaic Model 
“central dogma” of the membrane biology 

• LIPIDS
• PROTEINS
• CARBOHYDARATES

SPECIFIC CHARACTERISTICS

-ASYMMETRICAL

-HIGHLY SELECTIVE

-FLUID

-DINAMIC



PLASMA MEMBRANE Functiom

The plasma membrane is involved in cell communication, import and export 
of molecules, and cell growth and motility. 
(1) Receptor proteins in the plasma membrane enable the cell to receive
signals from the environment; 
(2) Transport proteins in the membrane enable the import and export of small 
molecules;
(3) the flexibility of the membrane and its capacity for expansion allow the cell 
to grow, change shape, and move





Phospholipidc Bilayer 

The most abundant lipids in cell membranes are the 
PHOSPHOLIPIDS which have a phosphate-containing, hydrophilic 
head linked to a pair of hydrophobic tails.

Phospholipids spontaneously arrange in water, in a continuous
bilayer, with the hydrophilic polar heads face the outside and
inside of the cell. The hydrophobic non-polar tails line up in the
middle to avoid exposure to water.

Phospholipids provide the basic structure, the other components,
the proteins and carbohydrates, associate with the phospholipids
and contribute to the membrane's function

LIPIDS
PHOSPHOLIPIDS



Phospholipidc Bilayer: Phosphatidylcholine 



Fatty acids in membrane lipids:

the hydrocarbon tails form a 

hydrophobic barrier to the 

diffusion of polar solutes.

Unsaturated fats: increase 

membrane fluidity by hindering 

the packing of other molecules.

Chain length: 14-24C atoms, on 

average 18-20.Optimal length for 

the formation of a double layer 6-8 

nm thick.

Single bonds

Double bonds

Between fatty acid chains: weak 

Van der Waals bonds.

Palmitic acid Stearic acid Oleic acid

Palmitic e Stearic are  saturated fatty acids.

Oleic is insaturated fatty acid, with a 

double bond that causes the chain to bend.



LIPIDS

Amphipathic molecules





Phospholipids present in mammalian membranes



Some lipids are characterized by the presence of sugar groups or carbohydrate linked

to the polar head portion. These molecules are called Glycolipids.

Glycolipids are located mainly in the plasma membrane, and only in the
noncytosolic half of the bilayer

GLYCOLIPIDS



Sterol cholesterol present in mammalian membranes

membrane fluidity is modulated by the 
inclusion of the sterol cholesterol

it constitutes approximately 20% of the lipids in the 
membrane 

cholesterol tends to stiffen the bilayer, making it less flexible, as 
well as less permeable.



membrane fluidity 



Flip-flop: a rare event

Rotation and lateral diffusion 
are supported, however.



Factors that influence membrane fluidity 

•Temperature:
• Increases fluidity: Higher temperatures give 

phospholipids more kinetic energy, causing 
them to move more freely.

• Decreases fluidity: Lower temperatures reduce 
kinetic energy, causing the phospholipids to 
pack more tightly.

•Fatty acid saturation:
• Increases fluidity: Unsaturated fatty acids have 

"kinks" in their tails due to double bonds, 
which prevent close packing and increase 
fluidity.

• Decreases fluidity: Saturated fatty acids have 
straight tails that can pack together tightly, 
decreasing fluidity.

•Fatty acid tail length:
• Increases fluidity: Shorter fatty acid tails have 

less surface area for interactions, leading to 
less entanglement and greater fluidity.

• Decreases fluidity: Longer fatty acid tails have 
more surface area for intermolecular 
interactions, leading to more entanglement 
and less fluidity.

•Cholesterol:
• At high temperatures: Cholesterol limits the 

movement of phospholipids, decreasing fluidity 
and stabilizing the membrane.

• At low temperatures: Cholesterol disrupts tight 
packing, preventing the membrane from 
solidifying and increasing fluidity

https://www.google.com/search?sca_esv=15e1ce9c666f5522&rlz=1C1CHBF_itIT1040IT1040&sxsrf=AE3TifPgeUY4z-TPuj1qha02P_9v2DDEVQ%3A1760208651570&q=Fatty+acid+saturation&source=lnms&fbs=AIIjpHyQhmcRdwyssNp0H4fUJo6s5eOtN-b8ZNcymYPhjpCSkW37LirDJgiI7B21cdL_qIPsr6wESQxAPWLF5vBJ3rXuVp2qM7pyvEmsXNUduqyq2y3F6CGOsv9QTT2UFw_MlmyKPr5I1elv7E5TV5l6XOeMUdN0H_5mwBDiDaan_LEVCMGJKQ1QyeAUQps18FnGu-LfCN1q5Zqm5_QtK07069KniMEyLQ&sa=X&ved=2ahUKEwi_qN_i6ZyQAxWXgv0HHSy0I_UQgK4QegQIBRAE&biw=1280&bih=551&dpr=1.5&mstk=AUtExfBS9VqMPUNiF28kgxhKGTxQXjPHk__4BM7-I061D4R1cbNftcNcYKh1vJDlW6_LVxHKZIBBeM9QFPUhy_6BJQafitrwtn3k8j7r7m-kNsUmOXTcTi4-GyUdlAEiBmdisQK_0fc4c_1KmIkVbUjteCYLeiJqEkpVl7EUCZ1rKOZKxi1wq3kPr_j6Ty8k0TEsGtn10YUjyw8IQLO9dV4NveQWxV-pLnilCdlJJRahf1Jkwz39_KNWXVA9Dmn13WVoS_NsBwkNvaH2ejifjd67-chsTFS83ttuTOwqbKauUFkWqg&csui=3
https://www.google.com/search?sca_esv=15e1ce9c666f5522&rlz=1C1CHBF_itIT1040IT1040&sxsrf=AE3TifPgeUY4z-TPuj1qha02P_9v2DDEVQ%3A1760208651570&q=Cholesterol&source=lnms&fbs=AIIjpHyQhmcRdwyssNp0H4fUJo6s5eOtN-b8ZNcymYPhjpCSkW37LirDJgiI7B21cdL_qIPsr6wESQxAPWLF5vBJ3rXuVp2qM7pyvEmsXNUduqyq2y3F6CGOsv9QTT2UFw_MlmyKPr5I1elv7E5TV5l6XOeMUdN0H_5mwBDiDaan_LEVCMGJKQ1QyeAUQps18FnGu-LfCN1q5Zqm5_QtK07069KniMEyLQ&sa=X&ved=2ahUKEwi_qN_i6ZyQAxWXgv0HHSy0I_UQgK4QegQIBRAL&biw=1280&bih=551&dpr=1.5&mstk=AUtExfBS9VqMPUNiF28kgxhKGTxQXjPHk__4BM7-I061D4R1cbNftcNcYKh1vJDlW6_LVxHKZIBBeM9QFPUhy_6BJQafitrwtn3k8j7r7m-kNsUmOXTcTi4-GyUdlAEiBmdisQK_0fc4c_1KmIkVbUjteCYLeiJqEkpVl7EUCZ1rKOZKxi1wq3kPr_j6Ty8k0TEsGtn10YUjyw8IQLO9dV4NveQWxV-pLnilCdlJJRahf1Jkwz39_KNWXVA9Dmn13WVoS_NsBwkNvaH2ejifjd67-chsTFS83ttuTOwqbKauUFkWqg&csui=3


Lipid composition of different cell membranes, expressed as 

the percentage of total lipid by weight





PLASMA MEMBRANE PROTEINS

GLYCOPROTEINS

All of the carbohydrate on the glycoproteins is located on the outside of the plasma 
membrane, 

where it forms a sugar coating called the carbohydrate layer or glycocalyx



FUNCTIONS OF PLASMA MEMBRANE PROTEINS



Plasma membrane proteins can move laterally in the lipid bilayer



Membrane proteins are restricted to particular domains of the 
plasma membrane of epithelial cells in the gut



membrane proteins in the cytosolic inner face establish bonds with the 
cytoskeletal proteins 

Red blood cells 



GLYCOCALYX





Lipid rafts are dynamic microdomains in the plasma membrane that are enriched in

cholesterol and sphingolipids, creating ordered platforms that organize proteins and regulate

cellular functions like signaling, membrane trafficking, and cholesterol homeostasis



CELL MEMBRANES HAVE DIFFERENT COMPOSITIONS

DEPENDING ON THE CELL TYPE AND ORGANELLE.

Membrane Proteins Lipids Carbohydrates

Myelin 18% 79% 3%

Red blood cell 

(Erythrocyte)
49% 43% 8%

Liver cell 

(Hepatocyte)
46% 52% 4%

Inner 

mitochondrial 

membrane

76% 24% 0%

Chemical composition of some membranes (by percentage)



Membrane ASYMMETRY 

• The inner and outer layers of the plasma membrane have 
different lipid compositions

• Due to the membrane asymmetry, the inside and outside 
membrane faces can each function distinctly.

https://app.jove.com/embed/player?id=11659&access=543926bbac&t=1&s=1&fpv=1



Membrane SEMIPERMEABLE.



CATEGORIES OF TRANSPORT BASED ON  ENERGY REQUIREMENTS



Bulk transport 

ENDOCYTOSIS

EXOCYTOSIS

MEMBRANE BUDDING



ENDOCYTOSIS

Phagocytosis Pinocytosis
Receptor-mediated

endocytosis

https://www.google.com/search?q=Pinocytosis&sca_esv=15e1ce9c666f5522&rlz=1C1CHBF_itIT1040IT1040&biw=1280&bih=551&sxsrf=AE3TifPazLrzYeIEvQnMIoFGVWFv_Rc_Eg%3A1760220733543&ei=PdbqaKj1INGA9u8P2ti56AI&oq=bulk+transport&gs_lp=Egxnd3Mtd2l6LXNlcnAiDmJ1bGsgdHJhbnNwb3J0KgIIADIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzINEAAYgAQYsAMYQxiKBTINEAAYgAQYsAMYQxiKBUiNElAAWABwAXgBkAEAmAEAoAEAqgEAuAEByAEAmAIBoAIDmAMAiAYBkAYKkgcBMaAHALIHALgHAMIHAzAuMcgHAg&sclient=gws-wiz-serp&mstk=AUtExfC95tiYBFuiAsooxD0QJBhGBKbUO1J6u8LO9DA5SZZawwLMne3GMnsaeKsrl781BiAZSOqvBWkFC5B8YSYGHVT3J9IZ4VvzOpzvHZquOzFAqCOcglwXMcXUaLodGwpD7sLWJvU4MJxA1iYkENZbi33B5vvNBvlDrQqsTRKf1DZqWiPC5HAqu4kFB8oZrg6Nfwa7vgHnkExPen1eRmQ_MUVTmxbNPo9zFYls09pw6GR-7V5E4NrcnT3IoWAmE1DKQCdHN_5NboDDcwxJt617Rnv5HWUB9EpJVFgovNnUsIYn0Q&csui=3&ved=2ahUKEwiTwYunlZ2QAxXUg_0HHdvyNqwQgK4QegQIAxAE
https://www.google.com/search?q=Receptor-mediated+endocytosis&sca_esv=15e1ce9c666f5522&rlz=1C1CHBF_itIT1040IT1040&biw=1280&bih=551&sxsrf=AE3TifPazLrzYeIEvQnMIoFGVWFv_Rc_Eg%3A1760220733543&ei=PdbqaKj1INGA9u8P2ti56AI&oq=bulk+transport&gs_lp=Egxnd3Mtd2l6LXNlcnAiDmJ1bGsgdHJhbnNwb3J0KgIIADIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzIKEAAYsAMY1gQYRzINEAAYgAQYsAMYQxiKBTINEAAYgAQYsAMYQxiKBUiNElAAWABwAXgBkAEAmAEAoAEAqgEAuAEByAEAmAIBoAIDmAMAiAYBkAYKkgcBMaAHALIHALgHAMIHAzAuMcgHAg&sclient=gws-wiz-serp&mstk=AUtExfC95tiYBFuiAsooxD0QJBhGBKbUO1J6u8LO9DA5SZZawwLMne3GMnsaeKsrl781BiAZSOqvBWkFC5B8YSYGHVT3J9IZ4VvzOpzvHZquOzFAqCOcglwXMcXUaLodGwpD7sLWJvU4MJxA1iYkENZbi33B5vvNBvlDrQqsTRKf1DZqWiPC5HAqu4kFB8oZrg6Nfwa7vgHnkExPen1eRmQ_MUVTmxbNPo9zFYls09pw6GR-7V5E4NrcnT3IoWAmE1DKQCdHN_5NboDDcwxJt617Rnv5HWUB9EpJVFgovNnUsIYn0Q&csui=3&ved=2ahUKEwiTwYunlZ2QAxXUg_0HHdvyNqwQgK4QegQIAxAG


EXOCYTOSIS

The proteins produced in the RER bud off as transition vesicles, 

are transported to the Golgi apparatus, and detach as 

condensation vesicles; then, as secretory vesicles, they migrate to 

the apical cytoplasm where the membranes fuse, coating the 

contents on the outside.

Extracellular Space 

Transition Vescicle 
derived from Golgi 

apparatus



Fusion of transition vesicles

The fusion of vesicles is regulated by the presence of specific 

proteins called SNARE.



Overview of delle membrane functions

nuclear membrane, mitochondrial, Golgi and RER, vesicles, lysosomes, etc …

Specialized Membranes Functions



Essential Concepts
• Cell membranes enable cells to create barriers that confine particular
molecules to specific compartments. They consist of a continuous
double layer—a bilayer—of lipid molecules in which proteins are
embedded.
• The lipid bilayer provides the basic structure and barrier function of
all cell membranes.
• Membrane lipid molecules are amphipathic, having both hydrophobic
and hydrophilic regions. This property promotes their spontaneous
assembly into bilayers when placed in water, forming closed compartments
that reseal if torn.
• There are three major classes of membrane lipid molecules: phospholipids,
sterols, and glycolipids.
• The lipid bilayer is fluid, and individual lipid molecules are able to
diffuse within their own monolayer; they do not, however, spontaneously
flip from one monolayer to the other.
The two lipid monolayers of a cell membrane have different lipid
compositions, reflecting the different functions of the two faces of
the membrane.
• Cells that live at different temperatures maintain their membrane fluidity
by modifying the lipid composition of their membranes.
• Membrane proteins are responsible for most of the functions of cell
membranes, including the transport of small, water-soluble molecules
across the lipid bilayer.
• Transmembrane proteins extend across the lipid bilayer, usually as
one or more α helices but sometimes as a β sheet rolled into the form
of a barrel.
• Other membrane proteins do not extend across the lipid bilayer but
are attached to one or the other side of the membrane, either by
noncovalent association with other membrane proteins, by covalent
attachment of lipids, or by association of an exposed amphipathic
α helix with a single lipid monolayer.
• Most cell membranes are supported by an attached framework of
proteins. An especially important example is the meshwork of fibrous
proteins that forms the cell cortex underneath the plasma membrane.
• Although many membrane proteins can diffuse rapidly in the plane
of the membrane, cells have ways of confining proteins to specific
membrane domains. They can also immobilize particular membrane
proteins by attaching them to intracellular or extracellular
macromolecules.
• Many of the proteins and some of the lipids exposed on the surface
of cells have attached sugar chains, which form a carbohydrate layer
that helps protect and lubricate the cell surface, while also being
involved in specific cell–cell recognition




