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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?
Y
Can you record movies/images using your own microscope camera?
N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
The make of our microscope is Nanjing Jiangnan Novel Optics Co., Ltd, and the modelof our microscope is JSZ6 Stereo Microscope.Generally speaking, aNikon SMZ745T stereo microscope connected with a compatible camera can record movies/images for our purpose.
2. Does your protocol include software usage? 
If yes, we will need you to record usingscreen recording softwareto capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
2.2, 2.3, 2.4, 2.5 and 2.6.
4.What is the single most difficult aspect of this procedure and what do you do to ensure success?Please list 1-2 individual steps using the step numbers listed in this document. 
2.3 and 2.4.
5.Will the filming need to take place in multiple locations? 
If yes, how far apart are the locations? 
Y. The filming will take place in two buildings within walking distance.


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for theJoVE Dedicated Author Webpage.Here is one example if you wish to take a look.


1. REQUIREDInterview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.1 Wen Xue:Drosophila serves as a goodmodel system for studying mitochondrial function.Here, we present a protocol for measuring citrate synthase activity in tissue homogenate from adult flies.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


1.2 Wen Xue: This protocol does not require isolation of mitochondria.It is fast and simple, and it is suitable for measuring citrate synthase activity in larvae, cultured cells, and mammalian tissues.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.









Section - Protocol
2. Colorimetric Citrate Synthase Activity Assay
2.1. Begin by collecting adult flies for each sample [1], making sure to collect at least triplicate samples for each genotype [2]. Prepare 500 microliters of ice-cold extraction buffer with 20 millimolar HEPES(pronounce ‘he-peas’), 1 millimolar EDTA, and 0.1% triton X-100 in a 1.5-milliliter test tube for each sample [3]. 
2.1.1. WIDE: Establishing shot of talent at the lab bench collecting flies. 
2.1.2. Close up of flies being collected. 
2.1.3. Talent mixing the reagents in the tube. 
2.2. Anesthetize the adult flies with carbon dioxide on an anesthesia pad [1]. To isolate the thoraxes, fix them with a pair of forceps [2] and isolate the fly abdomens by cutting along the border of the thorax and abdomen with a pair of scissors [3]. Videographer: This step is important!
2.2.1. Flies being anesthetized. 
2.2.2. SCOPE: Talent fixing the thoraxes. 
2.2.3. SCOPE: Talent isolating the fly abdomens.
2.3. Collect the fly thoraxes for the citrate synthase activity assay. Transfer 10 adult fly thoraxes to 100 microliters of ice-cold extraction buffer immediately [1] and homogenize them with a pellet on ice [2]. Videographer: This step is important and difficult!

2.3.1. Talent transferring the thoraxes to the extraction buffer. 
2.3.2. Talent homogenizing the tissue.

2.4. Keep the samples cold by homogenizing for 5 to 10 seconds on ice, letting them sit on ice for 5 seconds [1], then repeating until all tissues are completely homogenized [2]. Videographer: This step is important and difficult!

2.4.1. Talent homogenizing the tissue then leaving it to sit on ice. 
2.4.2. Completely homogenized tissue.

2.5. Aliquot 10 microliters of each homogenized sample into a new tube for protein content measurement [1], keeping these tubes on ice as well [2-TXT]. Add 400 microliters of freshly prepared ice-cold extraction buffer to each remaining sample for a total volume of 500 microliters and pipette up and down gently to mix [3]. Videographer: This step is important!

2.5.1. Talent aliquoting the sample. 
2.5.2. Talent putting the tubes with the sample for protein content measurement on ice. TEXT: Can be stored at -80 °C for later analysis
2.5.3. Talent adding extraction buffer to a sample tube and pipetting to mix.  

2.6. [bookmark: _GoBack]For each reaction, add 1 microliter of diluted cell lysate to 150 microliters of reaction solution [1]. Mix thoroughly by gently pipetting, making sure to avoid bubble formation [2]. Then, use a plate reader to measure the absorbance at 412 nanometers every 10 to 30 seconds for 4 minutes at 25 °C [3]. Videographer: This step is important!

2.6.1. [Added shot] Talent showing the label and components of reaction buffer.
2.6.2. [Added shot] Talent adding 150 microliters of reaction solution to each well of a 96-well plate.
2.6.3. Talent adding cell lysate to reaction solution. 
2.6.4. Talent gently pipetting up and down. 
2.6.5. Talent inserting the plate into the plate reader and initiating absorbance measurement. 

2.7. Plot the data as absorbance over time [1], then calculate the slope for the linear portion of the curve [2-TXT]. Finally, divide the reaction rate, or slope, by the sample protein concentration to normalize the citrate synthase activity [3-TXT]. 

2.7.1. LAB MEDIA:59454_screenshot_1.mp4. 0:00 – 0:05. Video Editor: Keep showing the same graph for this entire step, just add the text overlays for 2.7.2. and 2.7.3.
2.7.2. LAB MEDIA: 59454_screenshot_1.mp4. 0:00 – 0:05. TEXT: Slope  
2.7.3. LAB MEDIA: 59454_screenshot_1.mp4. 0:00 – 0:05. TEXT:











Section – Results
3. Results: Effect of dRNF34 and dPGC-1 Knockdown on Citrate Synthase Activity 
3.1. It was hypothesized that knockdown of dRNF34 in Drosophila muscle would increase mitochondrial citrate synthase activity[1], while knockdown of dPGC-1 would reverse this increase[2]. Video Editor: Authors have created screen capture footage for this section that can be used for the video or for your reference: 59454_screenshot_2.mp4
3.1.1. LAB MEDIA: Figure 1. Video Editor: Emphasize B.
3.1.2. LAB MEDIA: Figure 1. Video Editor: Emphasize C.
3.2. An initial linear enzymatic rate was established for each assay [1].Theslopes of the trend lines represent the maximal reaction rates, which are equivalent to the maximal citrate synthase activities of the different genotypes[2].Video Editor: Authors have created screen capture footage for this section that can be used for the video or for your reference: 59454_screenshot_3.mp4
3.2.1. LAB MEDIA: Figure 1. Video Editor: Emphasize the trend line equation and R2 value on all the graphs.
3.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the slopes in all the trendline equations.
3.3. The maximal citrate synthase activities were calculated from the kinetic curves and normalized by protein concentration [1]. The results demonstrated that the synthase activity of fly thoraxes indeed increased with muscle-specific dRNF34 knockdown[2], and the increase was reversed by muscle-specific dPGC-1 knockdown[3]. Video Editor: Authors have created screen capture footage for this section that can be used for the video or for your reference: 59454_screenshot_4.mp4
3.3.1. LAB MEDIA: Figure 2. 
3.3.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the middle bar.
3.3.3. LAB MEDIA: Figure 2. Video Editor: Emphasize the bar on the right (24B-Gal4>dRNF34 RNAi, dPGC-1 RNAi).


Section - Conclusion
4. Conclusion Interview Statements:(Said by youon camera) - All interview statements may be edited for length and clarity.

4.1. Wen Xue: When homogenizing the sample, it is important to tape the tube and check the homogenates to make sure that there are no clots and that the tissues in the tube are completelyhomogenized.After sample collection, all sample treatments should be performed on ice.

4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.Suggested B-roll: 2.4.2. for homogenized tissue and 2.4.1. for sample on ice.
4.2. Wen Xue:Thiscitrate synthase activity assay is used to quantify intactmitochondrial mass. Proper quantification of intactmitochondrial massis very important for evaluating mitochondrial function.

4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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