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Galactolipids are conserved in the photosynthetic 
membranes of oxygenic organisms 
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Sato and Murata (1982) BBA 710: 271-278  

Evidence for epimerization 

(Time after 14C-labeling) 

(R
ad

io
ac

tiv
ity

) 

MGDG 
MGlcDG 

Membrane lipids 

Total 



Finding phylogenetically conserved gene 
with the Gclust software 
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Bypassing the mutation by plant-type 
MGDG synthetic pathway 
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Summary 1 

The gene for MGlcDG epimerase (mgdE) was 
identified by a cluster analysis. 

Enzyme activity of mgdE was confirmed by co-
expression in E. coli. 

Predicted mgdE protein did not have typical 
epimerase motif  but had Rossman fold motif for 
oxidoreductase activity. 
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Galactolipid synthesis in plants and cyanobacteria 
Plant-type 

Cyano-type 

Plants and cyanobacteria use different pathways 
for MGDG synthesis. 
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Supported by stable isotope labeling experiments 
(Sato et al, oral presentation S1O1, poster S2P11) 



Are galactolipids necessary for the 
thylakoid membranes? 
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Gene disruption of mgdE in the wild-type 

mgdE 

Null mutants of mgdE gene were isolated 
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MGlcDG was highly accumulated in the mutants, 
but no change in PG and SQDG contents. 



Galactolipids are not necessary for the 
photosynthetic membranes!! 

Summary 2 

The knock out mutants of mgdE were viable. 

The mutants accumulated MGlcDG instead of 
both galactolipids MGDG and DGDG. 

dgdA is specific to MGDG for DGDG synthesis. 
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