
PSI-LHCI, PSII D 

PSI 

PSII M, cyt b6f 

LHCII assembly 

LHCII T 

PSII D-LHCII 669 

440 

232 

140 

66 

unstained stained 
1 2 3 

Native Gel Electrophoresis of Arabidopsis thylakoids 
 
Lane 1: Thylakoid membranes, unstained 
Lane 2: Molecular weight markers (sizes in kDa shown 
on the left) 
Lane 3: Thylakoid membranes, stained 
 
The bands are labeled on the right with their 
corresponding thylakoid membrane protein complex. 



Native Gel Electrophoresis 
• Protein samples are run on an acrylamide gel under conditions where protein-

protein interactions are not disrupted allowing proteins to migrate as complexes 
instead of individual components. Comassie blue dye is added to the sample so 
that these complexes can be visualized during electrophoresis. 

• Larger complexes move more slowly through the gel than smaller complexes. So 
the higher molecular weight complexes are closer to the top of the gel and lower 
molecular weight complexes are closer to the bottom of the gel. Any ‘free’ 
proteins not associated in larger complexes, will move very fast. They are typically 
found as a band or smear near the front edge of the sample along the bottom of 
the gel. 

• In the case of photosynthetic research, thylakoid membranes are solubilized with 
a mild (non-ionic, charge-neutral) detergent treatment prior to loading to remove 
the complexes from the larger membrane fragments isolated in typical 
biochemical preparations. Note that variations in detergent treatment 
(concentrations and type of detergent) will yield slightly different patterns on a 
native gel because complexes will be solubilized slightly differently. 

• The photosystems and light-harvesting antenna complexes contain enough 
chlorophyll that they appear as green bands on a gel. For a given detergent 
treatment, the photosynthetic complexes of the thylakoids have a distinct band 
pattern allowing for easy identification of the major complexes.  

 

 



Native Gel Electrophoresis 

• Can be used as a stand-alone analytical technique 
to compare protein complex composition 
between samples 

• Can be used in combination with Western 
blotting and immunodetection to identify specific 
(previously known) components 

• Can be used in combination with denaturing gel 
electrophoresis (SDS-PAGE or LiDS-PAGE) to 
further separate protein complexes into 
individual components for identification by a 
variety of other methods 


