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Proteomics of complex I. Mitochondrial NADH dehydrogenase complex (complex I) is the 
largest protein complex found in the respiratory chain. It is best characterized for bovine 
mitochondria where it is known to consist of 45 different subunits. This paper describes a 
proteomic analysis of complex I from the plant Arabidopsis.  
 
Question.  Briefly summarize the proteomic analysis of complex I that is found in Arabidopsis. 
 

Answer. To identify all the components in plant complex I, the subunit composition was 
investigated by high-resolution blue native/ SDS–PAGE in combination with Q-ToF mass 
spectrometry (Fig. 2, Table 1). (Blue native gel electrophoresis is particularly well suited to 
studies of hydrophobic membrane proteins.) Complex I was resolved into 30 spots. Fifty distinct 
proteins were identified by mass spectrometry, including 8 of the 9 mitochondrial encoded 
subunits and 42 nuclear encoded subunits. (Note the footnotes to Table I which describe some 
of the details and the use of bioinformatics tools such as GRAVY 
http://www.geneinfinity.org/sms/sms_proteingravy.html which is a form of hydropathy plot). 
Twelve of the identified proteins represent pairs of isoforms; this reduces the total number of 
distinct types of detected plant complex I subunits to 44.  Together with the mitochondrial 
encoded ND4L subunit, which is small, extremely hydrophobic and not detected, the total 
number of distinct types of subunits is 48. For bovine complex I, 45 subunits have been reported 
and complex I of the non-fermenting yeast Yarrowia lipolytica has been shown to contain 40 
subunits. Therefore, complex I of plants includes the highest number of distinct components yet 
found. Altogether, 15 complex I subunits were found that are unique to plants (Table 1).  An 
interesting domain in plant complex I was identified (Fig. 4) that contains several carbonic 
anhydrase related proteins.  
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