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Glycocalyx

Glycocalyx:an outer layer of the
plasma membrane composed of short
chains attached to
membrane proteins (glycoproteins) or
membrane lipids (glycolipids)
» Aid in cell signaling
» Cell recognition by immune system cells
Cancer cells and foreign invaders
» Cell adhesion
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Cholesterol

» Maintains membrane

» Buffers against changes in temperature
» Secures membrane proteins
» Patching material in animal cells
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Functions of Membrane Proteins

() Structural support  (b) Recognition  (c) Communication () Transport
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Membrane Proteins
» Integral proteins: membrane proteins bound to the hydrophobic
interior of the membrane

» Peripheral proteins: membrane proteins attached to the hydrophilic
layer on either side of the plasma membrane
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Functions of Membrane Proteins
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Recognition proteins:
Membrane proteins that present
protein fragments or

carbohydrates (glycoproteins) for | i A, o
other cells to bind with. I L
» cells bind to

protein fragments to determine if
cell is healthy or infected

» Glycoproteins act as cells
“fingerprint”
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Functions of Membrane Proteins

Structural support proteins: Peripheral proteins on the interior side on
animal cells, bound to the interior cytoskeleton of the cell

Provide support and stabilization

() Structural support(5) Recogniton (¢
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Drugs and Receptor Proteins
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Functions of Membrane Proteins

Receptor proteins: Membrane k P
proteins that bind with

on exterior of cell
and initiate a response in the cell
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» Binding sites specific to certain
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Movement of Molecules

:movement of
molecules or ions from a
region of greater
concentration to an region
of lower concentration
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Functions of Membrane Proteins

Transport proteins: transmembrane
proteins that help
molecules through the plasma
membrane.

Ex: Sodium potassium pumps
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Movement of Molecules
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Movement of Molecules

Concentration gradient: difference between the highest and lowest
concentration of a in a given medium

Solutes are move from higher concentration to lower concentration
until is reached
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Osmosis
Step |. Step 2.

semipermeable membrane
» Solute? Solvent?

semipermeable membrane
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Movement of Molecules

Osmosis: movement of water across a

membrane from a region of lesser
solute concentration to a region of greater solute
concentration.
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Osmosis in Plant and Animal Cells
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Osmosis in Cells

Tonicity: a measure of the osmotic pressure against a semi-permeable
membrane

Hypertonic: a solution with a solute concentration than another
adjacent solution

Isotonic: two solutions with concentrations of solutes

Hypotonic:a solution with a solute concentration than another
adjacent solution
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Plasmolysis
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Osmosis in Plant and Animal Cells

Lysis: disintegration of a
cell be rupture

Plasmolysis: shrinkage of
plant cell
away from the cell wall
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HO
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Movement Through the Plasma Membrane
Passive transport: movement of ions or molecules across the plasma
membrane without the use of energy

» Simple diffusion: movement of ions or molecules directly through the cell
membrane without the use of a protein channel (transport protein)

, diffusion: movement of ions or molecules across the plasma membrane
through a specialized protein channel.

Active transport: movement of ions or molecules across the plasma
membrane the concentration gradient with the use of energy (ATP)
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Which direction will H,O move?

2% NaCl

0.5% NaCl

0.15% NaCl
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Facilitated Diffusion
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Movement Through the Plasma Membrane

Passive transport Active transport
Simple diffusion Facilitated diffusion
L4
ol pi5 2>

ekly [

o ew
S





image27.png
Active Transport

» Sodium-Potassium pump: maintains concentration gradient of
sodium (Na*) and potassium (K*) inside and outside for the cell
» Critical to nerve cell function
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Exocytosis

(a) Exocytosis (b) Micrograph of exocytosis

extracellular fluid

i/ transport vesicle
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Movement of Large Molecules

Exocytosis:movement of materials out of cell through the fusion of the
plasma membrane and a transport vesicle

Endosytosis: movement of large molecules into the cell by infolding of
plasma membrane

» Pinocytosis: peripheral proteins (receptors) bind to molecules before forming
transport vesicle

» Phagocytosis: pseudopodiums (false feet) surround large molecules and fuse
together to form transport vesicle
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Check your Understanding
I. T or F — Phospholipids have a hydrophobic head and two hydrophilic tails

2.Which of the following solutions is hypotonic to the cell within the solution?

A B c

0.5%NaCl 10% NaCl 0.1%NaCl

A A

3. Draw the direction of water movement for each of the solutions above.

>
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Endocytosis

S __— Exterior of cell

Pinocytosis
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Check you Understanding

5.When a plant cell is placed in a hypertonic solution it will become

a. turgid
b.flaccid

c. plasmolyzed
d.lysed
e.hyper

6. Describe dynamic equilibrium.




image34.png
Check your Understanding
4.Which of the following do not require energy to transportions or
molecules out of the cell?

a. Facilitated transport
b.Active transport

c. Passive transport

d. Sodium potassium pumps
e.More than one of the above
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Human Excretory System
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Urinary System
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Filtration Through the Nephron

| Proximal tubule reabsorbs NaCl, H,0,

K*,and nutrients

2 H,0 reabsorbed through

proteins in descending loop of Henle

5 NaCl reabsorbed via passive transport

through thin segment and active
transport through thick segment of
ascending loop of Henle

+ K* secreted into filtrate and NaCl
reabsorbed in distal tubule,as more
water is released back into the blood

+ Hormonal control of permeability
regulates reabsorption of H20, urea,
and NaCl in collecting duct
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The Nephron

Glomerulus: ball of capillaries surrounded Aerent il o renat ey
by Bowman’s capsule Clomaratus
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Counter Current Exchanger

Osmolarity: the (@) Three regions in (b) Water and ion movement differ in the three regions.

!

N the loop of Henle

concentration of solutes per

liter of solution

+ Solute: substance dissolved in
solvent to create a solution

+ Passive transport: movement
across a membrane
energy

+ Active transport: movement
across a membrane with the use
of energy
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The Plasma Membrane

Plasma membrane:a permeable barrier at the outer
boundary of cells, composed of a phospholipid bilayer.
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“The greatest enemy of knowledge is not ignorance, it is the
illusion of knowledge”
-StephenW. Hawking
“It is impossible for anyone to learn that which he thinks he already knows”
-Epictetus

Life’s Border: The Plasma Membrane

Chapter 5
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Membrane Permeability

Size and charge affect the rate of
diffusion across a membrane.

Hydrophobic molecules 0,,C0,N,

savluncharged H,0,indole,
polar molecules alycerol

Large, uncharged
polar molecules Ghicose, sucrose





image4.png
The Phospholipid Bilayer

» phosphate head and two fatty acid tails
» Composed of two layers of phospholipids

Phospholipid bilayer

Watory

Hydrophilic

@) () — Watery

Hydrophobic molecules Hydrophilic molecules  cytosol
pass through freely. do not pass
through freely.




