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Cell Membrane
Structure & Function
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 Membranes are composed of phospholipids and

proteins
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 Membrane phospholipids have a hydrophilic head
and two hydrophobic tails. The heads facing outward
and the talls facing inward
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— Membranes are described as a fluid mosaic
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—The surface appears mosaic Why? Proteins are

embedded in the phospholipids
oy el DIl (35 golalll by 1 ey Lt ,,fcuﬂb—

—The surface appears fluid due to the protein movement.
This Is aided by cholesterol wedged into the bi-layer to

help keep it liquid at lower temperatures.
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Phospholipid bilayer (cross section) The fluid mosaic model for membranes
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The major functions performed by membrane
proteins:

1- Maintain cell shape

2- Transporters

3- Can act as enzymes

4- Signal transduction

5- Cell- cell recognition and communication
6- Fasten cells to adjacent cells
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— Membranes allow some substances to cross or be
transported more easily than others, this means they
exhibit selectively permeability
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— Non-polar molecules: ikl & oyl

— (Example: Carbon dioxide and Oxygen) cross easily
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— Polar molecules: il ey

— (Example: Glucose and other sugars) do not cross
easily
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* Diffusion is a process in which particles spread in an

available space
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- Particles move from an area of more concentrated particles
(high concentration) to an area where particles are less

concentrated (low concentration)
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— Particles reach equilibrium when concentration is the

sSame

o8 K3 Sl 1Sy ol S W) de Sl sl ey -

This Presentation is NOT an Alternative to the Textbook! 2nd semester 2019/2020



Molecules of dye
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« Osmosis: Water travels from a solution of lower solute

concentration 10 a solution of higher solute

concentration
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« Water moves across cell semi-permeable membranes

INn response to solute concentration inside and outside>
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 |In conclusion osmosis Is the result of movement
of water across a semi-permeable membrane.
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OSMOSIS

DIFFUSION

It involves movement of solvent

molecules

It involves movement of solute

and solvent molecules

Molecules move from lower
concentration of solute to higher

concentration of solute

Molecules move from higher
concentration of solute to lower

concentration of solute

It occurs only across a semi-

permeable membrane

It does not require semi-permeable

membrane

Example: Shrinking of Potato slice
when kept in concentrated sucrose

solution

Example: Spreading of ink when a

drop of it 1s put in a glass of water.




- Active and passive transport are biological processes
that move oxygen, water and nutrients into cells and
remove waste products
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- Active transport: Uses energy to move substances (AGAINST = UP) a
concentration gradient (from low concentration to high concentration). Cells
which carry out a lot of active transport often have lots of mitochondria to give
them the energy they need.

- Passive transport moves (DOWN) a concentration gradient (from areas of
high concentration to areas of low concentration). So it does not require
energy.
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Transport proteins and diffusion process
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— Many kinds of molecules do not diffuse freely across
membranes.
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— They require the help of specific transport proteins
(i.e. Aquaporins)
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— These proteins assist in facilitated diffusion, a type of
passive transport that does not require energy
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Exocytosis and endocytosis — siadl g3 g 5 slad) 3kl

* A cell uses two mechanisms for moving large molecules
across membranes
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— Exocytosis: Used to export bulky molecules, such as
proteins or polysaccharides
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— Endocytosis is used to import substances useful to
the life of the cell
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— A vesicle may fuse with the membrane and expel its
contents (exocytosis)
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— Membranes may fold inward enclosing material from the
outside (endocytosis)

Vesicle forming
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Process of Endocytosis can occur in (3) ways:
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Energy and The Cell PRSP IA

— All organisms require energy.
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— Energy is the capacity to perform work
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— There are (2) kinds of energy: Kinetic and Potential
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— Organisms exchange energy with its surroundings
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— There are (2) laws control energy transformation (Study of
energy transformation is defined as thermodynamics)
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— The First Law of Thermodynamics 4 ) adl aliuall §5¥1 ¢ gildl)

— Energy In the universe is constant and energy can be
transferred and stored changed from one form to another

—  The Second Law of Thermodynamicsas ) adl Waalisall Al ¢ g3l

— Energy conversion increase the disorder of the universe
During energy transformations, some energy is lost as heat
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Chemical reactions either release or store energy
A3l o A5 o) Al Al el i)

* Living organisms do many chemical reactions either to
store energy or release energy
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— All of these (combined) is called Metabolism
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— Metabolism is a series of chemical reactions that
either break down a complex molecule (Catabolism)or
build up a complex molecule (Anabolism).
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ATP shuttles chemical energy and drives cellular

work
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 ATP, adenosine triphosphate, is the energy
currency of cells. ce s cia s (o5 (ATPLIN st e

— ATP Is the immediate source of energy that

powers most forms of cellular work.
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t Is composed of adenine (a nitrogenous
pase), ribose (a five-carbon sugar), and three

ohosphate groups.
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The reaction of ATP and

water yields ADP
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HOW ENZYMES FUNCTION
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Enzymes speed up the cell’s chemical reactions by

lowering energy barriers
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- The cell uses catalysis to drive (speed up) biological reactions
Al Ce i) o el Jad) dglas idall aadi

—  Catalysis is accomplished by enzymes, which are proteins that function
as biological catalysts
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— Each enzyme has a particular target molecule called the substrate
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A specific enzyme catalyzes each cellular reaction
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- Enzymes have unique three-dimensional shapes
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— The shape is critical to their role as biological catalysts
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— The enzyme has an active site where the enzyme
Interacts with the enzyme’s substrate
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- For optimum activity, enzymes require certain environmental
conditions
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— Temperature is very important, and optimally, human enzymes
function best at 37°C, or body temperature
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— High temperature will denature human enzymes
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— Enzymes also require a pH around neutrality for best results
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* Some enzymes require non-protein helpers
Ay e Shaelie e 31 an gling o
— Cofactors are inorganic, such as zinc, iron, or
copper
ol g ppaadl g <l ) Jie 4y pae e o) sa oa A8 pal) Jalgadl  —
— Coenzymes are organic molecules and are often
vitamins
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Enzyme inhibitors block enzyme action and can
regulate enzyme activity in a cell

* Inhibitors are chemicals that inhibit an enzyme’s
activity
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— One group inhibits because they compete for the
enzyme’s active site and thus block substrates
from entering the active site
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— These are called competitive inhibitors
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* Enzyme Iinhibitors block enzyme action:

— A competitive inhibitor

« Dblock substrate from entering enzyme active site

— A non-competitive inhibitor

« change shape of enzyme’s active site

Substrate
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