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Movement across the Cell

Chapter 8.
Membrane

D
\J

AP Biology



Diffusion

A2nd Law of Thermodynamics
governs biological systems

e Universe tends towards disorder
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e movement from high - low concentration
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|Diffusion of 2 solutes

AEach substance diffuses down its own
concentration gradient, independent of
concentration gradients of other

substances
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(b) Diffusion of two solutes
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Diffusion

AMove for HIGH to LOW concentration
eAfpassive transporto
£ N0 energy needed
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|Cell (plasma) membrane

ACel |l s need an insi de
e separate cell from 1ts environment

e cell membrane is the boundary

Can it be an impenetrable boundary? NOQO!

IN OUT
food waste
carbohydrates UT ammonia
sugars, proteins salts
amino acids IN CO,
lipids o H,O
salts, O,, H,0 products

cell needs materials in & products or waste out



/Building a membrane

AHow do you build a barrier that keeps
the watery contents of the cell separate
from the watery environment?

Your choices

- carbohydrates?
- proteins?

- nucleic acids?
- lipids?

- LIPIDS «
oil & water
apg donot mi x! | 2005-2006



ILipids of cell membrane

AMembrane is made of phospholipids
e phospholipid bilayer

hydrophilic
inside cell phosphate

H H H H H H “ H H 5‘ H H] H [5 | \( lipid

outside cell

hydrophobic
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Phospholipids
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|Semi-permeable membrane

ANeed to allow passage through the
membrane

ABut need to control what gets in or out
e membrane needs to be semi-permeable

Sggr @ ipic @ NH,

So how do you build a
semi-permeable membrane?
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|Phospholipid bilayer
AWhat molecules can get through directly?

fats & other lipids
o lipid can slip directly
Inside cell through the
) phospholipid cell
membr ane, b

what about other
stuff?
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ISimple diffusion across membrane

Which way will
lipid move?
lipid lipid

lipid
Inside cell _ . -
low lipid lipid lipid
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outside cell

lipid
ipid  lipid  lipid
P g lipia  lipid
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Permeable cell membrane

ANeed to allow more material through

emembrane needs to Dbe
Aall materials a cell needs to bring in
Aall waste a cell needs excrete out
Aall products a cell needs to export out

Inside cell @r lipid

Ahol es o0, 0
. (XXX XXX 206088
channels, in cell

membrane allow
material in & out

D
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/Diffusion through a channel
AMovement from high to low
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|Semi-permeable cell membrane

ABut the cell still needs control

e membrane needs to be semi-permeable

Aspecific channels allow
specific material in & out
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|How do you build a semi-permeable
cell membrane?

Awhat molecule will si
phospholipid bilayer forming channels

bi-lipid protein channels
membrane In bi-lipid membrane

what

properties
.i does it [0 3 - Q

need? y ‘f
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Why proteins?
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AProteins are mixed molecules

e hydrophobic amino acids

Astick in the lipid membrane
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OFacilitated Diffusion

A Globular proteins act as doors in membrane

e channels to move specific molecules through
cell membrane

open channel = fast transport

Erdrnphili:: region high
| O O O
SEABALLLS
O

protein
NThe Bounc
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Active Transport

A Globular proteins act as ferry for specific molecules

e shape change transports solute from one side of
membraneto other- pr ot ei n Apumpo

eNcostso energy

conformational change

AP

protein

Hrdrnphili:: region low
0

Hydrophobic .
region of protein high

NThe Door me
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1Getting through cell membrane

A Passive transport

e diffusion of hydrophobic (lipids) molecules
A high - low concentration gradient

A Facilitated transport
e diffusion of hydrophilic molecules

e through a protein channel
A high - low concentration gradient

A Active transport
e diffusion against concentration gradient
A'low - high
e UsSes a protein pump
e requires ATP
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|Facilitated diffusion

AMove from HIGH to LOW concentration
through a protein channel

£ passive transport
£ N0 energy needed
e facilitated = with help
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Gated channels

ASome channel proteins open only Iin
presence of stimulus (signal)

e stimulus usually different from
transported molecule

Aex: ion-gated channels
when neurotransmitters bind to a specific
gated channels on a neuron, these channels
open = allows Na* ions to enter nerve cell

Aex: voltage-gated channels
change in electrical charge across nerve cell
membrane opens Na* & K* channels

D
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Active transport

AcCells may need molecules to move
against concentration situation
e need to pump against concentration

D

E prOtel n pU m p Step 1. Three Ma+ ions bind to cytoplasmic
high-affinity binding sites.

e requires energy
AATP

Na+/K+ pump
In nerve cell
membranes
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Active transport
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AMany models & mechanisms

using ATP using ATP
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(Transport summary
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® Diffusion

Facilitated diffusion

> Passive transport
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How about large molecules?
AI\/Ioving large molecules into & out of cell

e through vesicles & vacuoles
e endocytosis

Aphagocytosis = fdcellul at
Apinocytosis = fdcellul ar
Areceptor-mediated

endocytosis i T T )

£ exocytosis

Secretory
vesicle

exocytosis Cyioplasim



Endocytosis

0o fuse with
phagocytosis .. lysosome for
< digestion

pinocytosis . * ¢ °e non-specific

A process
s 4 0
receptor-mediated °." °. ~ triggered by
endocytosis % _°°." @ 9k llgand signal
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H,0 H,0

D
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Normal

The Special Case of Water

Movement of water across
the cell membrane

Cell membrane Cell membrane




1Osmosis is diffusion of water

AWater is very important, so we talk
about water separately

ADiffusion of water from

nigh concentration of water to
OW concentration of water

£ across a

semi-permeable
membrane
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