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Abstract: Cassava (Manihot esculenta Crantz) storage roots play an important role not only as a 
basic food source for the developing countries but also as feedstock for starch and biofuel 
industries. Cassava roots undergo post-harvest physiological deterioration (PPD) within 24h hours 
after harvest, thus reducing the crop’s palatability and marketability. PPD is an active 
physiological process involving changes in gene expression, protein synthesis and accumulation of 
secondary metabolites. Genome-wide gene expression analysis of PPD process revealed that PPD 
is an enzymatically mediated oxidative process, and reactive oxygen species (ROS) are at the 
central of the process (Reilly et al., 2004; Owiti et al., 2011). In this study, co-expression of ROS 
scavenging enzymes superoxide dismutase (MeCu/ZnSOD) and catalase (MeCAT1) or ascorbate 
peroxidase (MeAPX2), in transgenic cassava were used to explore the intrinsic relationship 
between ROS scavenging and PPD occurrence. Transgenic cassava transformed with 
p54::MeCu/ZnSOD-35S::MeAPX2 and p54::MeCu/ZnSOD-35S::MeCAT1 was produced and 
confirmed by Southern and qRT-PCR analysis. Under the exposure to ROS-generating reagents 
methyl viologen (MV) and H2O2, high expression levels and enzymatic activities of Cu/ZnSOD, 
CAT and APX in the transgenic plants were detected, suggesting that the transgenes were 
functionally expressed. The levels of oxidative stress indicators, chlorophyll degradation, lipid 
peroxidation, and H2O2 were dramatically reduced in transgenic lines than those of wild-type. 
Higher viability and comparable mitochondrial activity in H2O2-treated transgenic protoplasts 
were also detected by fluorescent dye staining. These results showed that the co-expression of 
MeCu/ZnSOD and MeCAT1 or MeAPX2 in cassava significantly improved tolerance to abiotic 
stresses. During PPD occurrence, the enzymatic activities in the storage roots of transgenic lines 
were highly boosted compared to wild-type, leading to a lower H2O2 concentration. A delay of 
PPD occurrence for more than 7 days has been detected from harvested transgenic cassava plants. 
Using fluorescent probes Dihydrorhodamine123 and MitoTracker Deep Red FM, real time 
monitoring of mitochondrial oxidation was conducted. Our study not only sheds the light for 
understanding the mechanism of PPD process but also develops an effective approach for delayed 
PPD and improved abiotic stress resistance in cassava. 
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