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Membrane Transport

• Transport of proteins

• Transport of ions 

• Transport of small molecules

Transport across biological membranes



Transport of proteins

• Co-translational
• Post-translational

Membrane Transport
Transport across biological membranes





"The Nobel Prize in Physiology or Medicine 1999". Nobelprize.org. 30 Oct 2010 
http://nobelprize.org/nobel_prizes/medicine/laureates/1999/

Günter Blobel, born May 21, 1936 in 
Waltersdorf/Silesia, Germany

Address:
Laboratory of Cell Biology, The Rockefeller 
University, Howard Hughes Medical Institute, 
1230 York Avenue, New York, N.Y. 10021, 
USA



"Physiology or Medicine for 1999 - Press Release". Nobelprize.org. 30 Oct 2010 
http://nobelprize.org/nobel_prizes/medicine/laureates/1999/press.html



"Illustrated Information". Nobelprize.org. 30 Oct 2010 
http://nobelprize.org/nobel_prizes/medicine/laureates/1999/illpres/illpres.html

All living organisms are made up of cells. The eukaryotic cell contains a number of 
different types of organelles each of which is surrounded by a tightly sealed membrane.
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In 1980 Blobel proposed 
that newly made proteins 
are targeted to and 
imported into the various 
organelles within the cell 
by built-in signal 
sequences. The signals 
are short stretches of 
amino acids encoded by 
the gene specifying the 
protein. They can be 
located at either end of 
the protein, or 
somewhere internally.

Signal sequences



Today many 
important protein 
drugs (e.g. growth 
hormone, 
erythropoetin, 
insulin) are 
produced in living 
cells. To facilitate 
easy purification, 
the proteins are 
provided with a 
signal peptide 
causing them to be 
secreted out of the 
cell.

Industrial Synthesis

For scale-up production, cells are grown in bioreactors.



In many inherited 
diseases, proteins are 
mislocalized in the cell 
due to errors in targeting 
signals and transport. 
One example is "primary 
hyperoxaluria," a rare 
disease, which results in 
kidney stones already at 
an early age. A signal in 
the enzyme 
alanine:glyoxylate 
aminotransferase 
normally directs it to the 
peroxisome. In patients, 
this signal is altered and 
the protein is 
mislocalized to the 
mitochondrion where it is 
unable to perform its 
normal function.

Diseases



Transport of proteins

Post-translational import of 
protein precursors into....
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Mitochondria

Chloroplasts





Mitochondria

Chloroplasts



• Transport of ions 

• Transport of small molecules

Membrane Transport
Transport across biological membranes
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