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Concept 7.4: Active transport uses energy to 
move solutes against their gradients

• Facilitated diffusion is still passive because the 
solute moves down its concentration gradient, 
and the transport requires no energy

• Some transport proteins, however, can move 
solutes against their concentration gradients
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The Need for Energy in Active Transport

• Active transport moves substances against 
their concentration gradients

• Active transport requires energy, usually in the 
form of ATP

• Active transport is performed by specific 
proteins embedded in the membranes
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Animation: Active Transport
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Figure 7.19 Passive transport Active transport
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• An electrogenic pump is a transport protein 
that generates voltage across a membrane

• The sodium-potassium pump is the major 
electrogenic pump of animal cells

• The main electrogenic pump of plants, fungi, 
and bacteria is a proton pump

• Electrogenic pumps help store energy that can 
be used for cellular work
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Figure 7.20
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It pumps the protons from inside to the outside of the cell (against 
concentration gradient) using ATP so the protons are concentrated in the 
extracellular side of the cell which will cause an electronic repulsion ( يئابرھك رفانت ) 

 لخدی عجری لواحب ھتائیزج نیب رفانتلا و )ىلعا ارب زیكرتلا( ةیلخلا جراخ و لخاد نیب نوتوربلا زیكرت قرف ببسب
 )phospholipid bilayer( ةرفسفملا تادیبیللا نم ةجودزملا ةقبطلا لاو ةخضملا سفن نم عجرب ام سب ةیلخلا ىلع
ةنحش هدنھ ناشع رمی ھلحمستب



Cotransport: Coupled Transport by a 
Membrane Protein

• Cotransport occurs when active transport of a 
solute indirectly drives transport of other 
solutes 

• Plants commonly use the gradient of hydrogen 
ions generated by proton pumps to drive 
active transport of nutrients into the cell
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Figure 7.21
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P rotons get out of the cell actively through the proton pump and get back 
in passively through the sucrose-H+ cotransporter







Concept 7.5: Bulk transport across the 
plasma membrane occurs by exocytosis 
and endocytosis

• Small molecules and water enter or leave the 
cell through the lipid bilayer or via transport 
proteins

• Large molecules, such as polysaccharides and 
proteins, cross the membrane in bulk via 
vesicles

• Bulk transport requires energy
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Exocytosis

• In exocytosis, transport vesicles migrate to the 
membrane, fuse with it, and release their 
contents

• Many secretory cells use exocytosis to export 
their products
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Animation: Exocytosis



Endocytosis

• In endocytosis, the cell takes in macromolecules 
by forming vesicles from the plasma membrane

• Endocytosis is a reversal of exocytosis, involving 
different proteins

• There are three types of endocytosis
– Phagocytosis (“cellular eating”)
– Pinocytosis (“cellular drinking”)
– Receptor-mediated endocytosis
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Animation: Exocytosis and Endocytosis Introduction



Figure 7.22
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• In phagocytosis a cell engulfs a particle in a 
vacuole

• The vacuole fuses with a lysosome to digest 
the particle
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Animation: Phagocytosis
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• In pinocytosis, molecules are taken up when 
extracellular fluid is “gulped” into tiny vesicles
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Animation: Pinocytosis



Figure 7.22b
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• In receptor-mediated endocytosis, binding of 
ligands to receptors triggers vesicle formation

• A ligand is any molecule that binds specifically 
to a receptor site of another molecule
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Animation: Receptor-Mediated Endocytosis



Figure 7.22c
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Figure 7.UN01
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Figure 7.UN02 Active transport
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