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Cell Membrane
Structure & Function

Al g9 (5 slAd) pllad) cuss

t
This Presentation is NOT an Alternative to the Textbook! 1< semester mo



 Membranes are composed of phospholipids and
proteins + Cavf foo hydlsate
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- Membrane phospholipids have a hydrophilic head

and two hydrophobic tails. Th(f heads facing oytward
Yo [o XV WQ_V‘Q,‘
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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
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— The surface appears fluid due to the protein movement.
This is aided by cholesterol wedged into the bi-layer to

help keecg it/liquid at lower temperatures.
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Cell Membrane <Zarbohydrate

Frotein molecule chain
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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 «- WYL nersstos
2- Transporters < chs L

3- Can actas enzymes e (=0 S e At
4- Signal transduction e s o d 5%
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
@ selectively permeability
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— (Example: Carbon dioxide and Oxygen) cross easily
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— (Example: Glucose and other sugars) do not cross
. SN W .,
easily

— Polar molecules: il oy
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- Diffusion is a process in which particles spread in an
(e G

available space
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- Particles move from an area of more concentrated particles

(high concentratlon) to an area where particles are less
concentrated (low concentration) 0@2’ Lf v (S s
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— Particles reach equilibrium when concentration is the
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Molecules of dye
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Passive transport of one type of molecule
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« Osmosis: Water travels from a solution of lower solute
R
concentration {O0_ a solution of higher solute
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concentration Sol m.c\
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« Water moves across cell semi-permeable membranes

N

In response to solute concentration inside and outside>
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* |[n conclusion osmosis is the result of movement
of water across a semi-permeable membrane.
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Osmosis
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semi-permeable membrane
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OSMOSIS

DIFFUSION

It involves movement of solvent AW

molecules Q\-‘\) A AL B

It involves movement of solute

R
and solvent moIecuIeQ‘\)‘\" )

G o

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 A jﬁ', ~y *

Example: Shrinking of Potato slice

&

solution

when kept in concentrated sucrose
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Example: Spreading of ink when a
drop of it is put in a glass of water.
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- Active_and passive transport are biological processes
that_mave 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
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— They require the help of specific transport proteins
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— These proteins assist inl facilitated diffusi@a type of
passive transport that does not require energy
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Transport protein providing a channel for the
, _ diffusion of a specific_solute across a membrane
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* A cell uses two mechanisms for moving large molecules
across membranes
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— Exoeytosis: Used ta export bulky molecules, such as
proteins or polysaccharides
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—(_Endogwytosis is used to.import substances useful to
the life of the cell

Mu\d;bé\é_\u\wwbd\ym)ﬂ Lfﬁm‘&m:‘\ﬂ‘\-\“e e

This Rresertatien 1M T an Alternative to the Textbook! 1st semester 2019/2020



- E—J o’ W Sw

= A vesicle may fuse W|th the membrane and exge its
-coﬁ’[éﬁ"c—s (exocytosis
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— Membranes may fold inward enclosing material from the

outside (endocytosis) \>
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Process of Endocytosis can occur in\(3) ways:
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Three kinds of endocytosis
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Energy and The Cell Adal) o A8l

— All organisms(require energy.
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— Energy is the capacity to perform work
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Potential energy Potential energy being

Kinetic energy,
the energy of motion St?f?;\?[‘ﬂ gy converted to kinetic energy
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— Organisms exchange energy with its surroundings
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There are (2) laws controbenergy transformation (Study of
energy transformation is defined as thermodynamics)
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The First Law of Thermodynamics % Al Sualiall J 441 ¢ g3l
— Energy in the universe is constant and energy can be
transferred and stored changed from one form to another
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— Energy conversion increase the disorder of he universe
During energy transformations, some energy is lost as heat
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Chemical reactions either release or store energy
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» Living organisms do many chemical reactions either to
store energy or release energy
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— All of these (combined) is callec 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@uttles chemical energy and drives cellular

work )
Lelas plall 2dad) 31 23680 UJATP 1

.@denosme@r@hosphate is the energy

currency of cells. st s s (ATPL L2 A 5

\3 — ATP is _the immediate source of energy that
; = powers most forms of cellular work.
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— It is composed of gdenin@a nitrogenous

ase), ribose{a five-carbon sugar), and three

phosphateg_oup"@'
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Adenosine Triphosphate (ATP)
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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
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— 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 speC|f|c nzyme catalyzes each cellular reaction
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anzymes have unique three-dimensional shapes
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The shape i¢ criticalto 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
Sy} ey 39 “hale 5 drae ) 5253 el el ds 0 —
— Enzymes also require a pH around neutrality for best results
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« Some enzymes require non-protein helpers
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— Cofactors are inorganic, such as zinc, iron, or

copper -
PP
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— Coenzymes are organic molecules and are often

vitamins
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Enzyme |nh|b|tors _block enzyme action and can
requlate enzyme activity in a cell
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. mhibito@are chemicals that inhibit an enzyme’s
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— One group inhibits because theyzcompete for the
enzyme’s active site and thus biock substrates™

from enterin e lve site
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— These are called competitive inhibitor
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. En%yme inhibitorés%Ing enzyme action:

— A competitive inhibitor
o 3,)\;\ .,4
* block substrate from entering enzyme active site

— A non-competitive inhibitor

« change shape of enzyme’s active site

Substrate 4- - -
a2 35 Sals Active site

l/ A nSt) &b gal)
Enzyme

Normal binding of substrate a3 Jal=l =l ol )

How inhibitors interfere with substrate binding ~3%' Jaealss JlLd ) ae Slladall Jaias AaE.s

Competitive Noncompetitive
Inhibitor - Inhibitor
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