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1. Oxygen Consumption MeasurementsMitochondrial Respiration Rate Determination: A Way Method to Study Respiration Rate in Plant Mitochondriato Measure Oxygen Consumption from Isolated Mitochondria Using an Oxygen Probe.: 	Comment by Emanuela Zaharieva: Capitalize accordingly	Comment by Anna Justis: Same capitalization as the first half
1.1. Use an oxygen probe to record changes in oxygen levels following mitochondrial respiration. 
1.2. Add an oxygen-enriched solution, isolated plant mitochondria [pronunciation], and ATP [pronounced A-T-P] to activate respiration and establish a steady state of oxygen consumption. 
1.3. Add the isolated mitochondria [pronunciation] to an oxygenated [pronunciation] solution containing ATP [pronounced A-T-P]. ATP is required for the first initial stages oxidative [pronunciation] respiration.
1.4. During respiration, plant mitochondria reduce Utilizing a specialized oxygen probemolecular oxygen to water though one of two electron transport chain pathways: the cytochrome c or the alternative oxidase pathways. 
2. Add succinate [pronunciation] to initiate electron transport from complex two , measure the basal [pronunciation] respiration rate of the isolated mitochondria. This will measure both the canonical and alternative pathways that consume oxygen to generate ATP.
2.1. Addand add ADP to accelerate respiration and oxygen consumption.  
2.2. Then, add NADH [pronounced N-A-D-H] to trigger electron transfer from Complex one and record the maximum respiration rate through the cytochrome c pathway. 
2.3. Apply selective cytochrome C pathway inhibitors, such as cyanide or antimycin A, to switch respiration to the alternative oxidase pathway as well as DTT and pyruvate to fully activate the alternative oxidase. 
2.4. Continue to record oxygen consumption associated with the process. 
2.5. succinate [pronunciation] which will feed into the TCA [pronounced T-C-A] cycle. This series of redox [pronunciation] reactions will generate energy for the canonical pathway. Next, add ADP, a substrate used to generate ATP. 
Together, this measures the canonical pathway respiration rate. 
Add NADH [pronounced N-A-D-H], an energy source for the electron transport chain, which is a part of the canonical pathway. This measures the maximum rate of canonical respiration. 
Add an inhibitor of the electron transport chain, such as potassium [pronunciation] cyanide [pronunciation], to measure respiration from the alternative pathway. The alternative pathway can substitute for the canonical respiration pathway.
2.6. Next, add pyruvate [pronunciation], which feeds into the TCA cycle. This measures the maximum respiration rate of the alternative pathway. 
2.7. Lastly, add n-propyl gallate [pronounced N + proyl + gallate],  the an alternative pathway inhibitor, n-propyl gallate [pronounced N + proyl + gallate], to measure any residual the non-mitochondrial rate of respirationoxygen consumption.	Comment by Emanuela Zaharieva: Lastly … 
2.8. 
2.9. In this examplethe example protocol, we will measure the rate of respiration of mitochondria isolated from Arabidopsis thaliana [pronunciation] plants.
3. Title TEXT: “Protocol: Measuring Oxygen Consumption by Mitochondria from Arabidopsis thaliana” 
[bookmark: _GoBack] Determination of the canonical and alternative pathway activity in isolated Arabidopsis thaliana mitochondria:
