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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___Y______ If yes, please list make and model of your microscope: _Axio Examiner A1 (Zeiss)_
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps____Brain homogenization, Synaptosomes disruption, Ficoll gradient, making pipettes. __
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _Making the correct Ficoll gradient is very important, to ensure success you must follow the right concentration and put the centrifuge tubes on ice before making gradient______________________
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to isolate F1FO ATPase vesicles from rat brain for performing patch clamp recordings. (Intro)
This is accomplished by first removing the brain from rat and homogenizing it (Video editor, the brain comes out of the rat’s head – if there are stock cartoon graphics of a rat and rat head, that might be preferable to match the style of the rest of the schematic. The brain goes into the tube in “rod animated.pptx.” The powerpoint is animated to show the grinder going up and down, so either use this animation or re-do it in a similar fashion. The brain should turn to a mush, check 2.2.3 to see what color). (P1)
The second step is to disrupt synaptosomes applying pressure. (P2)
(Video editor, have a mashed brain come out of the P1 tube and go into the little tube of P2. Add the text “Disrupt synaptosomes.” Have the pressure gauge appear and add several large arrows surrounding and pointing in towards the little tube for “applying pressure”. Then have the arrows and pressure gauge disappear.)

Next, the synaptosomes are layered onto the Ficoll gradients. (P3)
(Video editor, the pipette goes into the little tube and then moves to right-hand test tube. Add text “Ficoll gradient.” The tube starts without the blue oval, the pipette adds the blue oval. When the blue oval is added by pipette it remains on the top of the grey layer and the tube goes to the centrifuge (show a round arrow and add the word “Centrifuge”). Then the blue oval start going down and forms a white middle layer and a brown pellet.  Please see 2.5.2 for what the test tube should look like after the blue oval finishes moving.)
The final step is to incubate with Digitonin and Lubrol to obtain the final vesicles for patch-clamp recording. (P4)
(Video editor, figure 2, left trace only.)
Use Graphic overview2.pptx for most of it, but use rod animated.pptx for the homogenizer
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Elizabeth Jonas: Demonstrating the procedure will be Silvio Sacchetti, a post doc from my laboratory, here at Yale University.  One of the most important functions of mitochondria is the efficient production of ATP by oxidative phosphorylation. The enzyme primarily responsible for the production of ATP is the F1FO-ATP synthase, also called ATP synthase. Many proteins and drugs interact with F1FO ATP synthase, modulating its function.  For example, when the anti-apoptotic protein Bcl-xL interacts with the beta subunit of F1FO ATP synthase, it decreases a leak conductance within the F1FO ATPase complex resulting in an improvement in the net transport of H+ by F1FO during F1FO ATPase activity. To study the activity and modulation of the ATP synthase, we isolate from rodent brain submitochondrial veiscles containing F1FO ATPase. The SMVs retain the structural and functional integrity of the F1FO ATPase. Here, we describe a method that we have used successfully for the isolation of SMVs from rat brain and we delineate the patch clamp technique to analyze the leak conductance of the SMVs 

1.1.1. Interview style: Author saying the above 

1.1.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Brain Mitochondrial isolation
2.1. In this procedure, after obtaining the head of a rat by decapitation, cut the skin to expose the skull.  Then, open the skull gently by cutting it with a pair of scissors or rongeurs. Subsequently, remove the brain.
2.1.1. MED-over the shoulder:  Talent cuts the skin of the head to expose the skull.
2.1.2. CU:  The head as the skull is gently cut.
2.1.3. CU:  The head as the brain is removed. 
2.2. Mince the brain without the cerebellum finely in Isolation Buffer (Text overlay: See Isolation Buffer composition in the accompanying manuscript).  Then, transfer it to a 5 ml glass/ teflon homogenizer.  Gently homogenize the tissue 10 times, approximately 5 min in total.
2.2.1. MED-over the shoulder:  Talent minces the brain without the cerebellum finely in Isolation Buffer.  Text overlay: See Isolation Buffer composition in the accompanying manuscript.
2.2.2. MED:  Talent places the brain tissue in the 5 ml glass/ teflon homogenizer. 
2.2.3. CU:  The brain tissue as it is gently homogenized.
2.3. After that, centrifuge the sample at 1500 ×g for 10 min at 4°C in a bench-top centrifuge.  Save the supernatant with mitochondrial and synaptosomes, and discard the pellet.  Then, centrifuge it again at 16000 ×g for 10 min at 4°C in a bench-top centrifuge.
2.3.1. MED:  Talent places the sample in a bench-top centrifuge.
2.3.2. MED-over the shoulder:  Talent discards the pellet.  
2.3.3. CU:  The sample as it is placed in the centrifuge.
2.4. Next, discard the supernatant and resuspend the pellet in 500 μl of Isolation Buffer.  Disrupt the synaptosomes with a cell disruption vessel by applying a pressure of 1200 psi for 10 minutes, followed by rapid decompression.
2.4.1. MED-over the shoulder:  Talent resuspends the pellet in 500 μl of Isolation Buffer.
2.4.2. CU:  The sample as it is disrupted in the cell disruption vessel. 
2.5. Layer the disrupted synaptosomes onto the centrifuge tubes with two different concentrations of Ficoll that will form two layers.  Next, place the tubes in SW-50.1 rotor and centrifuge it at 126500 ×g for 20 min at 4°C in an ultracentrifuge. 
2.5.1. MED-over the shoulder:  Talent layers the disrupted synaptosomes onto the centrifuge tubes with two different concentrations of Ficoll.
2.5.2. CU:  The tubes as they are placed in the ultracentrifuge.
2.6. The pellet is the purified mitochondria, the layer between the different densities of Ficoll is the undistrupted synaptosomes.  Afterward, wash the pellet by centrifuging in Isolation Buffer at 16000 ×g for 10 min at 4°C in a bench-top centrifuge.
2.6.1. CU:  The pellet in the higher density Ficoll at the bottom.
2.6.2.  MED-over the shoulder:  Talent places the pellet in the bench-top centrifuge.
3. Submitochondrial vesicles isolation 

3.1. Now, resuspend the mitochondria in 200 μl Isolation Buffer combined with an equal volume of 1% digitonin.  Place it on ice for 15 min.
3.1.1. MED-over the shoulder:  Talent resuspends the mitochondria in 200 μl Isolation Buffer combined with an equal volume of 1% digitonin.
3.1.2. CU:  The sample as it is placed on ice.
3.2. Next, add more Isolation Buffer and centrifuge at 16000 ×g for 10 min at 4°C; repeat this procedure twice.  Then, resuspend the pellet in 200 μl Isolation Buffer and add 2 μl of 10% Lubrol PX.  Mix and place it on ice for 15 min.
3.2.1. MED:  Talent adds more Isolation Buffer.

3.2.2. MED-over the shoulder:  Talent resuspends the pellet in 200 μl Isolation Buffer.
3.2.3. CU:  The sample as it is mixed with Lubrol PX.
3.3. After that, layer the mixture in Isolation Buffer in the centrifuge tubes.  Place the tubes in SW-50.1 rotor and centrifuge it at 182000 ×g at 4°C for 1 hour.  After an hour, wash the final pellet by centrifuging it in Isolation Buffer at 16000 ×g for 10 min at 4°C.
3.3.1. MED-over the shoulder:  Talent layers the mixture in Isolation Buffer in the centrifuge tubes.
3.3.2. CU:  The tubes as they are placed in SW-50.1 rotor.
3.3.3. MED:  Talent places the sample in the centrifuge. 
4. Electrophysiological recording
4.1. A typical electrophysiology rig includes an amplifier, a PC computer equipped with a Digidata 1440A analog-to-digital converter interface in conjunction with pClamp10.0 software, manipulators, a microscope, a vibration isolation table, Faraday Cage.
4.1.1. BROLL:  A video of the amplifier, PC computer, Digidata 1440A, manipulators, microscope, vibration isolation table, and Faraday Cage.
4.2. First, pull a pipette with the borosilicate glass capillary tube in a Flaming/Brown Micropipette puller.  The optimal resistance of the pipette would be between 80 to 100MΩ.
4.2.1. MED-over the shoulder:  Talent places a borosilicate glass capillary tube in a Flaming/Brown Micropipette puller.
4.2.2. ECU:  The pipette as it is being pulled. 
4.3. Add the submitochondrial vesicles (Text overlay:  SMVs:  submitochondrial vesicles) in a physiological intracellular solution (Text overlay:  See accompanying manuscript for intracellular solution composition).  Then, fill a patch clamp pipette with the same solution.  
4.3.1. MED-over the shoulder:  Talent adds the submitochondrial vesicles in a physiological intracellular solution.  Text overlay:  SMVs:  submitochondrial vesicles.  Text overlay:  See accompanying manuscript for intracellular solution composition.
4.3.2. CU:  The pipette as it is filled with the solution.
4.4. Visualize the vesicles under the phase-contrast microscopy.  After SMVs are patched at room temperature, record the activity when the membrane potential is maintained at the voltage ranging from –100 mV to + 100 mV for 10 seconds each period.  The data recorded is filtered at 5 kHz using the amplifier circuitry and analyzed with Clampfit 10.0 software.
4.4.1. LAB MEDIA: vesicles.jpg.
4.4.2. MED-over the shoulder:  Talent presses “record” button on the monitor to record cell activity. 
4.4.3. SCREEN:  A movie to show the data being analyzed in the Clampfit 10.0 environment.
5. Results:  Patch clamp recordings of submitochondrial vesicle membranes
5.1. This figure shows the immunoblot of lysate purified from Cytosol and Mitochondria.  The upper panel (Video editor, please zoom in the upper panel) shows an immunoblot using an antibody against the cytosolic protein Gapdh.  The bottom panel (Video editor, please zoom in the bottom panel) shows an immunoblot using an antibody against the mitochondrial inner membrane protein CoxIV. 
5.1.1. LAB MEDIA:  4394_ Sacchetti_Figure 1
5.2. Here are two representative patch clamp recordings before and after the addition of 1 mM ATP.  The holding potential is + 70mV.  The dashed line represents 0 pA.  Each trace is recorded for 10 second and there is 10 seconds in between traces.
5.2.1. LAB MEDIA:  4394_ Sacchetti_Figure 2
5.3. And shown here are the example traces of the fluorescence intensity changes of the ACMA indicator over time in the presence of SMVs and in the absence (Video editor, highlight black trace if possible) and presence (Video editor, highlight red trace if possible) of ATP.
5.3.1. LAB MEDIA:  4394_ Sacchetti_Figure 3
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597

2. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
2.1. Silvio Sacchetti:  After watching this video, you should have a good understanding of how to isolate mitochondria and submitochondrial vesicles containing the F1FO ATP synthase and how to form a high resistance seal with an electrode on the membrane of the vesicles to analyze the channel activity of the F1FO ATP synthase complex.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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