Cellular Membrane
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About Cell Membranes

1. All cells have a cell membrane

2.Functions:
a.Controls what enters
and exits the cell to
maintain an internal
balance called

homeostasis
b.Provides protection o
TEM (Transmission
and support for the cell electron microscopy)

picture of a real cell
membrane.




About Cell Membranes (continued)
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Structure of the Cell Membrane
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http://www.stolaf.edu/people/giannini/flashanimat/lipids/membrane%20fluidity.swf

About Cell Membranes (continued)

e 4. Cell membranes have pores (holes) in it

a.Selectively permeable: Allows some molecules
in and keeps other molecules out

b.The structure helps it be selective!

Pores




Cell Transport

*Cells need to:
* Take in things they need
*Get rid of the things they don't need
«Communicate with one another

* Two main types
Passive Transport
*Active Transport




Passive Transport

* The movement of materials across the cell
membrane without using energy

* Caused by concentration gradient
* Works in both directions
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Diffusion

* The process by
which molecules
spread from areas of

high concentration, to areas of low
concentration (Moving across the
concentration gradient)
*No_energy is required

* When the molecules are even throughout
a space - it is called EQUILIBRIUM




Diffusion across a membrane

FLOW

FLOW

NET FLOW

* Permeable — membrane
through which molecules
can pass

* Move from high
concentrations to low
until equilibrium is
reached

* Small, uncharged particles
(oxygen, carbon dioxide,
most lipids)

* No energy required



Facilitated Diffusion

* Molecules that cannot directly diffuse across the
membrane pass through special protein channels

*NO ADDITIONAL ENERGY NEEDED

oxygen, carbon glucose and other large,
dioxide, and other polar, water-soluble
small, nonpolar molecules; ions (e.g.,
molecules; some H*t, Nat, K+, Cat++,
water molecules CIl7); water molecules
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Osmosis

«Osmosis is the
diffusion of water
through a
selecfively
permeable .
membrane down its
concentration
gradient

*From an area of
high water
concentration to an
area of lower water

concentration highwater — low water
concentration  concentration




Osmotic Solutions

*|sotonic-
concentrations of
solute and solvent
are equal

*Hypertonic- higher
concentration of
solutes

*Hypotonic- lower
concentration of
solutes
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Osmotic Pressure

The pressure required to prevent the
passage of water through a semi-
permeable membrane from a region of low
concentration of solutes to one of higher
concentration, by osmosis.

Cell walls create this . w w oo |
pressure this prevents m @ ﬁ
plant cells from Ll -
breaking "
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Osmotic pressure (again)

The Effects of Osmosis on Cells

Isotonic: The concentration
of solutes is the same inside

Hypertonic: The solution has

a higher solute concentration

Hypotonic: The solution has

a lower solute concentration

Solution and outside the cell. Water than the cell. A net movement | than the cell. A net movement
molecules move equally in of water molecules out of the of water molecules into the
both directions. cell causes it to shrink. cell causes it to swell.

Animal

Cell

Water in and out Water out
Cell membrane Contral
Cell wall vacuole
Plant
Cell

Water in and out

Water out

Water in




Active Transport

* Movement against a concentration gradient

* Requires Energy (ATP) i > -

ATP

* Allows for stockpiling N, B
* One direction - =

CyroPLASM - k,\

*Types: -8 g
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* Molecular Transport (Protein Pumps)
* Bulk Transport (Endocytosis and Exocytosis)



Endocytosis

The process by Wh|Ch exocytosis and

Cel IS absor.b endophsm'c res elimination

ma'rer‘|a| (molecules cell membrane \

SUCh GS I"OTZIHS) cytoplasm

from outside the. -
by engLIIflng "' apparatus

wu’rh their cell

membrane

* Two Types
- Pinocytosis
* Phagocytosis

digestive
vacuole
food particles

endocytosis
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Pinocytosis

* Movement of liquids
into the cell

Pinocytosis

Vesicle



Phagocytosis

1.Phagocyte / Monocyte .‘.
approaches antigen -
Antigen
‘movement of a— Phagocyte

or nocyte

SOI idS iﬂTO 2. Engulfing
the cell.

3. Digesting

4. Phagocytosis
completed

cee




Exocytosis

A cellular process where cells eject waste
products or chemical transmitters (such as
hormones) from the interior of the cell.

* Exocytosis is similar

in function to D dicsidsmirin S, JOU o ool
Endocytosis but works il CSE
in the opposite * ‘ s"“& "
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