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Hydrophobic R groups interact with hydrophobic 
tails within the membrane

would allow leakage of materials into/out of the cell  OR
Leads to loss of function/structure of membrane proteins. 

hydrophobic/non-polar 

conformational change in ion channel 

Hydrophobic/non-polar
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Voltage-gated 

Combination of  concentration gradient & electrical gradient/membrane 
potential across the plasma membrane.

Moving down the electrical gradient despite going against the 
concentration gradient. 

1.    Passive transport 
2.     Down a concentration gradient. 
3. Through specific transmembrane proteins.
4. Channel/transporter proteins are the 2 types of transmembrane proteins
5. Binding causes a conformational change in transporters.
6.     Channels are multi subunits with water-filled pores

GABA is a ligand that can bind to protein (1)
 The channel opens in response to ligand binding (1)
Chloride passes through the protein when GABA is bound (1) 
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Transporters

1. Glucose symporter 2.  Na/K ATPase



1.

2.

3.

4.

5.



8.6.

7.

9.

10.

5
5



1.

2.

3.

4.

5.

6.



7.

8.

9.



10. 11.

12.



1.

2.

3.

4.

5.



6.

7.

8.

9.

10.



Sodium

Protein Z is the Na/K pump and maintain the concentration
 gradient of sodium ions

Hydrolysis of ATP.

GLUT4

1.Sodium-potassium pump pumps Na+ out of cell 

2. Sodium-potassium pump generates lower Na concentration 
inside creates a steep Na concentration gradient

3. Na moves down its concentration gradient into cell by
 glucose symporter

4. Alongside glucose which is transported in against its
concentration gradient

Glucose concentration in the gut higher than that in 
the cells lining the gut 

 Glucose transported by facilitated diffusion 
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Maintain resting membrane potential

Phosphorylation causes a conformational change  of pump 
 Lowers affinity for Na+ ions

Prevents binding of K+ ions (1)

 Preventing de-phosphorylation 
OR Prevents reversal of conformational change 
OR Affinity for Na+ ions low

7.

8.

9.

ATP phosphorylates the Na/K pump
  
  Protein changes conformation releasing Na outside the cell.



10.

dephosphorylation

Phosphorylation of pump changes conformation to have high affinity 
for K outside of cell

Dephosphorylation of pump changes conformation to now have
 low affinity for K 

11.

12.

Pumps sodium out of cell 

Sodium diffuses in down a (steep) concentration gradient 

Linked to glucose moving up it’s concentration gradient Through a symporter

Na moves in down concentration gradient/diffuses IN

Glucoses goes in  against concentration gradient/moves
 IN by active transport
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