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How things get into and out of the cell?
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B)- Active transport

 Transport of small molecules

ransport of large molecules (macromolecules).

= EXocytosis

* Endocytosis
o Phagocytosis
o Pinocytosis
o Receptor-mediated endocytosis




Active transport: pumping = of solutes
against their concentration gradient . s Jxy) Mo
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Some facilitated transport proteins can move solutes against their
concentration gradient, from the side where they are less
concentrated to the side where they are more concentrated.

This active transport requires metabolic energy via ATP.

« Active transport is critical &Y & for a cell to maintain its internal
concentrations of small molecules.

» Active transport is performed by specific proteins embedded in
the membranes called transport protein (T. protein).

Copyright © 2002 Pearson Education, Inc., publishing as Benjamin Cummings
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1)- Transport of small molecules (ions)
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Sodium-potassium pump
It is actively maintains the gradient of
sodium (Na*) and potassium ions (K™)
across the membrane.

— The animal cell has higher
concentrations of K* and lower
concentrations of Na* inside the cell.

— The sodium-potassium pump (T. protein)
uses the energy of one ATP to pump 3
Na* ions out and 2 K* ions in.

T. protein

Low conc.
of KT

High conc.
of K¥

Low conc.

High conc.
of NaT
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# Phosphorylation
causes the protein to
change its conformation.

@) Binding of cytoplasmic Na*
to the protein stimulates
phosphorylation by ATP.

EXTRACELLULAR
FLUID

! € The conformational
5 change expels Na* to
3 the outside, and
2 extracellular K* binds.

@ K*is released
and Mat sites are ’
receptive again; the
cycle repeats.

" @) K* binding
triggers release of a
phosphate group.

© Loss of phosphate
restores ﬂl"iginﬂl
conformation.



grw Sodium-Potassium Exchanae Pump

Extracellular fluid

Cytoplasm
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The sodium-potassium pump is an active transport mechanism that is driven by
the breakdown of ATP and works through a series of conformational changes in a
trans-membrane protein.

The McGraw-Hill Companies, Inc

http://highered.mcgraw-hill.com/sites/dl/free/0072437316/120060/ravenanimation.html



Diffusion

> Passive transport

Facilitated diffusion «{—

Two roles of
L membrgne
protein

Active transport <«

Both diffusion and facilitated diffusion are forms of passive transport of
molecules down their concentration gradient. While active transport requires an
investment of energy to move molecules against their concentration gradient.
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2)- Transport of large molecules (macromolecules)
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Large molecules are transported by Exocytosis and endocytosis

A

»* Small molecules and water enter or leave the cell
through the lipid bilayer or by transport proteins as
described previously.

»* However, large molecules, such as polysaccharides
proteins and lipoprotein particles cross the membrane
by vesicles i« .

Cell y Outside of cell \ \

1. EXOCYtOSIS sl gy oo |
A transport vesicle budded from o Ly
the Golgi apparatus is moved by
the cytoskeleton to the plasma
membrane.
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Inside of cell

Vesicle

When the two membranes come in
contact o34, the bilayers fuse gu
and spill ¢_& the contents to —
the outside.

Exocytosis
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Transport of large molecules (macromolecules)
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2- Endocytosis sl Jaay:

A cell brings in macromolecules and particulate matter by forming new
vesicles from the plasma membrane and include the following:

A)- Phagocytosis s siall gyl

- Called “cellular eating”. The cell engulfs & a particle by extending pseudopodia i35 1
around it and packaging it s in a large vacuole.

* The contents of the vacuole are digested when the vacuole fuses with a lysosome.

EXTRACELLULAR CYTOPLASM
FLUID

Bacterium
Food vacuole

“Food"” or *
other particle
vacuole



Phagocytosis

Phagocytosis
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Transport of large molecules (macromolecules)
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B)- Pinocytosis, ¢sil cua “cellular drinking”

A cell creates a vesicle around droplets ks of extracellular fluid

— This is a non-specific process ‘awaiia je dilae,

r
I I SR | Plasma
e o membrane
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Transport of large molecules (macromolecules)
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C)- Receptor-mediated endoCytoSIS: iaaiidl e il Gk ge s lall Jasy)

Coated
vesicle

It Is called (Selective eating) which is very specific in what substances are being

transported.

« ltis triggered &~“isiwhen extracellular substances bind to special receptors
ialk wusies, on the membrane surface. This triggers the formation of a vesicle

« It enables a cell to take large quantities of specific materials that may be in low
concentrations in the environment.




g?ﬁw Endocvtosis and Exocvtosis
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The substances taken in by single-celled organisms are often particles or large,
polar molecules that cannot cross the hydrophobic plasma membrane.

Copyright £ The McGraw-Hill Companies, Inc
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Summary
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~ Cell Transport |
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‘ Diffusion Osmosis

(Solute molecules) (solvent molecules)
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Facilitated Small | Large
diffusion Molecules/ions molecules

(T. protein) (Membrane)
(Na*-K* pump) |

; ; - Receptor-mediated

Cellular eating Cellular drinking Selective eating

(T. protein)
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