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Proline: a multifunctional amino acid

Modified from Szabados and Savouré, 2010
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Proline metabolism in plants 

Proline metabolism in plants is compartmentalized

Updated from Szabados and Savouré, Trends Plant Sci., 2010
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Simplified Model of Proline Catabolic Enzymes

ProDH1, ProDH2 P5CDH



Dark-induced leaf senescence (DIS)

Plant senescence

Chrobok et al., 2016

Developmentally senescing Arabidopsis leaves
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ProDH expression is triggered during DIS



Proline oxidation in Arabidopsis leaves in response to DIS

→ ProDH activity is enhanced during DIS

Proline is an alternative respiratory substrate
during senescence 

Launay et al., J. Exp. Bot. 2019

→ Strong increase in proline respiration during DIS



Subcellular localization of proline catabolism enzymes

ProDH1

P5CDH

proline P5C glutamate
ProDH1 P5CDH

→ ProDH1 and P5CDH have distinct preferential
submitochondrial localization



Integration of ProDH into mitochondrial respiration
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Analysis of mitochondrial fractions of proline-treated
Arabidopsis cells

ProDH immunoblot

Coomassie blue staining
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Cabassa et al., Biochem J. 2016

→ ProDH forms part of low-molecular-mass complexes 
in mitochondria



Integration of ProDH into mitochondrial respiration
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Zheng et al., unpublished
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