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The entry of enveloped viruses into cells



Solute transport across membrane

Passive transport

Active transport



Movement of solutes across a permeable membrane



polar or charged solute



GluT1
(passive transport)



GluT1: 1.5 mM for D-glucose
20, 30 mM for D-mannose, D-galactose
3000 mM for L-glucose

GluT1 : high stereospecificity



Model for glucose transport by GLUT1



(Kt : 66 mM) 



Regulation by insulin of glucose transport
(by GLUT4 into a myocyte)



Chloride-bicarbonate exchanger of the erythrocyte memb.



Three general classes of transport systems



Two types of active transport



P-type ATPase: ATP-driven cation transporters that are
reversibly phosphorylated by ATP 

Na+ K+ ATPase (antiporter)
Ca+ ATPase (uniporter)





Structure of the Ca+ pump in SR

[Ca+] < 100 nM



F-type ATPase: reversible ATP-driven proton pump

F0 F1 ATPase/ATP synthase





V-type ATPase: ATP-driven proton pump
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Physiological function of V-ATPase

H+

ATP

ADP + Pi

V0

V1

• Receptor-mediated endocytosis

• Intracellular targeting of lysosomal 
enzymes

• Protein processing, degradation and 
viral entry

• Coupled transport of small molecules 
(eg. Neurotransmitters)

• Bone resorption and renal acidification

• Tumour metastasis and multidrug 
resistance



ABC transporters (ATP-dependent transporter)

Lipid A flippase Vitamin B12 importer



Cotransport system 



Lactose uptake in E. coli





Glucose transport in intestinal epithelial cells



Valinomycin, a peptide ionophore that binds K+

- potent antibiotics



Aquaporins
- provide channels for rapid movement of water molecules (109 s-1)
- 2 x 105 copies of AQP-1 per cell 





K+ channels

Ion selective channels





Voltage-gated Na+ channels of neurons



Acetylcholine receptor ion channel 



Na+, K+, Ca2+



“Patch clamps”


