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ER Stress Response in Maize 

Crops are impacted by many different abiotic and biotic factors. Under adverse environmental conditions plants 
show signs and symptoms of stress. One form of stress is called ER stress which is due to the accumulation of 
misfolded proteins in the endoplasmic reticulum. ER stress elicits the unfolded protein response (UPR) that sends 
stress signals to the nucleus. One of the components of the UPR signaling pathway is IRE1, an unconventional RNA 
splicing enzyme that splices bZIP60 mRNA to produce a powerful transcription factor. The production of bZIP60 
brings in the reinforcements by upregulating the expression of many stress response genes to restore a homeostatic 
balance. Many of the upregulated genes assist in protein folding, such as: DNAJ, calnexin (CXN), BiP1 and BiP2. 
These different genes and also the spliced and unspliced forms of bZIP60 mRNA were tested in both lab and field 
conditions to identify what bio markers would be best to use when assessing the ER stress response in plants. 
DNAJ, CNX, and unspliced form of bZIP60 mRNA showed to be the most promising bio markers to use for future 
analysis of ER stress and the UPR in maize. 
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Shown below are the following steps that were taken to perform the two 
experiments 

In preforming this experiment I was able 
to identify different biomarkers that could 
be used to assess heat stress in maize both 
under laboratory and field conditions. 
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