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Objectives

»Students should know:
* Microscopic structure of cell membrane

 Function of cell membrane
* Exocytosis
* Endocytosis

e Signal reception& Transduction
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Two Cell Types
Prokaryote

Prokaryotic and Eukaryotic cells

Prokaryote

Eukaryote

No nucleus

Nucleus

No membrane-
bound organelles

Many organelles

Most 1-10 um in size

Many 2-1,000 ym
In size

Evolved 3.5 hillion
vears ago

Evolved 1.5 billion
years ago

Only bacteria

All other cells
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Two Cell Types

Eukaryote

Animal cell
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Cell differentiation
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Cell differentiation
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TABLE 2-1

General Cellular Activity

Movement

Form adhesive and tight
junctions between cells

cells

Differentiated cells typically

specialize in one activity.

Specialized Cell(s)

Muscle and other contractile

Epithelial cells

Synthesize and secrete

components of the extracellular

matrix

Fibroblasts, cells of bone and
cartilage

Convert physical and chemical
stimuli into action potentials

NMeurons and sensory cells

Synthesis and secretion of
degradative enzymes

Cells of digestive glands

Synthesis and secretion of
glycoproteins

Cells of mucous glands

Synthesis and secretion of
steroids

Certain cells of the adrenal
gland, testis, and ovary

lon transport

Cells of the kidney and salivary
gland ducts

Intracellular digestion

Macrophages and neutrophils

Lipid storage

Fat cells

Metabolite absorption

Cells lining the intestine
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Characteristics of Cells il

%

e Cell membrane

* Cytoplasm
* Cell contents in thick fluid (Cytosol)
* Organelles — structures for cell function

* Nucleus- control center with DNA
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Plasma Membrane
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Cell Membrane

e 7.5- 10 nm thickness
* Visible with EM
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Cell Membrane

Phospholipids' bilayer
Proteins

* Integral proteins
* Peripheral proteins

Cholesterol

Oligosaccharide chains
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Phospholipid Bilayer

 Two hydrophobic chain TS e b 5 G e b e i AT
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* Hydrophilic head
* In red blood._cells o Criedi vl
Sl b))
* Phosphatidylcholine and sphingomyelin (outer half)

* Phosphatidylserine and phosphathidllethanolamine (inner half) Gl
Cermict@®Uis 1S Bl ek Gl Usdy

Qe

outer face - hydrophilic ipolary head
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hydrophakic

incnpalarn
fatty acid tail
f phosphclipid

integral (intrinsic) proteins peripheral (exirinsic) protein -

inner face 2007 Encyclopzdia Britannica, Inc.
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Cell Membrane Proteins

* Peripheral proteins
* Integral proteins interact with “lipid bilayer”
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Glycolipids&Glycoproteins
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Cholesterol

Cholesterol \/\z /\3

o o s " P o
* Stabilize lipid bilayer =" edects
e Restricting their movement s isvnsd vo

* Modulate the fluidity : 203y i
* Movement of all membrane components -  «S-bicerd

extracellular space
glycoprotein

. transmembrane protein
phospholipid (or integral protein)
glycolipid & carbohydrate

cytoplasm
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Fluid mosaic model

A W

* Some membrane proteins are not
bound rigidly in place and are
able to move within the alone
of the cell membrane

e After the fusion of the cell
membranes, the fluorescent
proteins of the labeled cell
spreads to the entire surface of
the hybrid cells.
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Plasma membrane functions
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Functions of plasma membrane i
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1. Communication: Contains receptors that recognize and respond to molecular
signals 0 @ 3p U, | 55 eyl i) s PS4, ¢ 7l Mol
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2. mtercellular connection: Establishes a flexible boundary, protects cellular

contents, and supports cell structure D Johw, b5 L Jo>a L

3. Physic IBarrler Phospholipid bllayer s/parates substances msnde and outside
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4. Selective perme’a“bility: Regulates entry and exit of ions, nutrients, and waste
molecules through the membrane o
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Membrane transport

Passive process
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Membrane transport s T
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Membrane transport

Vesicular Process —
* Exocytosis o
* Endocytosis T 4O oy L o

* Phagocytosis Westy
e Pinocytosis "

* Receptor Mediated Endocytosis
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Endocytosis o
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oMovement of large material into cells
* Particles . <&
e Organisms: ‘e
* Large molecules. o5

{a) Endocytosis
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Endocytosis- Phagocytosis
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Fuse with Lysosomes and formed phagosome

white blood cells, such as macrophages and
neutrophil

p——-\(‘)rg(a’nism

Plasma
membrane
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Endocytosis- Pinocytosis s
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* Cell membrane invaginates

* Pinches in

* Creates pinocytotic vesicle enclosing contents

* Fuse with Lysosomes
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Receptor Mediated Endocytosis ori T st
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Receptor Mediated Endocytosis
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Exocytosis sl P TR e S,
* Vesicle moves to cell surface
 Membrane of vesicle fuses with cell membrane
* Releases enclosed material to extracellular space

* Reverse of endocytosis

Plasma Secretory
membrane product

CYTOPLASM
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Membrane trafficking —«te~ies,
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Signal reception& Transduction
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Cell Signaling =~ =»=e
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* To control their growth and division
* To coordinate their functions
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Endocrine signaling, the signal molecules (called
hormones) are carried in the blood to target cells
throughout the body.

<)

(A) ENDOCRINE
endocrine cell recfepmr

T J

‘ ) o, ) ’Z

"“"*L_lf’“’ _hormone '-:

35


https://v3.camscanner.com/user/download

Paracrine signaling, the chemical mediators are rapidly

metabolized so that they act only on local cells very close to the

source.

(B) PARACRINE

A signaling
([’f ; : .?l cell
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local

mediator .
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Juxtacrine signaling, important in early embryonic tissue interactions,

signaling molecules remain part of a cell surface and bind surface
receptors of the target cell when the two cells make direct physical

contact.

— JUXTACRINE I

(D) CONTACT-DEPENDENT

signaling cell target cell

e — S

T ” P —

membrane-
bound signal
molecule
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Autocrine signaling, signals bind receptors on the same cell Type that
produced the messenger molecule.

Autocrine Signaling

Sigmaling Cell & Target Cell
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Synaptic signaling' a special kind of paracrine interaction,

neurotransmitters act only on adjacent cells through special contact

areas called synapses.

({C) NEURONAL

synapse
neuron Y up___ ,4
¥ T @
e axon 7 target cell
Ce  heurotransmitter
body
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Signaling molecules receptors
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Types of Receptors

=—Active protein
“ 1., kinase enzyme

o .
Phosphate — —Enzyme turned
on or turned qﬁ

b Enzymatic receptors

(3) Aligand binds to a a
receptor, causing a . -
conformational change

to activate receptor.

kinase enzymé
phosphorylates othe
enzymes

Activated
G piotein
GTP—=2  (3)GTP binds to G protein
causing G-protein activation.
Activated G protein leaves the

(@) The activated effector protein — Phosphate
makes secondary messenger

ErooR PO available within the cell, which

receptor. It attaches to and (eg, enzyme) leads to protein kinase Enzyme turned
activates an effector protein. enzyme activation. on or turned off
(an ion channel or an enzyme).
¢ G-protein—coupled receptors 41
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Hydrophobic transduction molecules , y. . .~ e
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