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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) ____N_____ If yes, please list make and model of your microscope: ______________________________

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______4.2-4.7____________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _____The most difficult aspect is the loading of the cells and BSA gradient because any disturbance in this process can upset the BSA gradient.  We are very careful not to allow the liquid to flow too quicklly and not to bump the apparatus._________________________
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 separate the different types of cells found in the testes (Intro). First,  harvest a mixed population of cells from the mouse testes. (Schematic figure:  upper row) Load the cells and BSA gradient into the STAPUT apparatus (cells from first row and the yellow gradient – without the marker cells on the left) Now allow the  cells to sediment throught the BSA gradient  (roll cells through the gradient to corresponding level of marking on left). Then collect the fractions and combine them based on cell composition (Pull the cells out to the left, ending in lower figure). Ultimately, velocity sedimentation with the STAPUT is used to separate different types of cells from the testes based on differences in size and density (LAB MEDIA: Figure 2).
[image: image1.png]



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. Mirella Meyer-Ficca: The main advantage of this technique over existing methods, like FACS, is that one can isolate large amounts of different cell types with fairly high purity using simple glassware and gravity.   

1.2. Jessica Bryant: Visual demonstration of this method is critical as the loading of the cells and gradient requires precise coordination in time and space.   

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. STA-PUT apparatus
2.1. Secure the two 2L cylinders and the cell loading chamber to the top platform, and connect all with two small pieces of tubing with tube clamps. Clamp all the tubes closed, and  seal the spout on the right-most 2L cylinder.
2.1.1. WIDE/MED: Talent secures the two 2L cylinders and the cell loading chamber to the top platform, and connects all with two small pieces of tubing with tube clamps. 
2.1.2. MED/CU: Talent clamps all the tubes closed, and  seals the spout on the right-most 2L cylinder.
2.2. Place a small stir bar in the cell loading chamber and a larger stir bar in the left-most 2L cylinder.  
2.2.1. MED/CU: Talent places a small stir bar in the cell loading chamber and a larger stir bar in the left-most 2L cylinder.  
2.3. Then place the 2L sedimentation chamber on the platform. Position the metal baffle directly on top of the opening in the bottom of the sedimentation chamber, to prevent vortexing of the liquid and disruption of the cell gradient during fraction collection.  Now put the lid on the sedimentation chamber.
2.3.1. MED: Talent places the 2L sedimentation chamber on the platform. 
2.3.2. CU: Talent psosition the metal baffle directly on top of the opening in the bottom of the sedimentation chamber, and  puts the lid on the sedimentation chamber.
2.4. Apply a very small amount of vacuum grease to the ground glass joint of the three-way stopcock. Then clamp the stopcock to the bottom of the sedimentation chamber, connecting the ground glass joints of the stopcock and the sedimentation chamber.
2.4.1. ECU: Talent applies a very small amount of vacuum grease to the ground glass joint of the three-way stopcock. 
2.4.2. MED/CU: Talent clamps the stopcock to the bottom of the sedimentation chamber, connecting the ground glass joints of the stopcock and the sedimentation chamber.
2.5. Next, connect the cell-loading chamber to the right outlet of the stopcock with tubing.  Close the stopcock.
2.5.1. CU: Talent connects the cell-loading chamber to the right outlet of the stopcock with tubing and closes the stopcock.
2.6. Then attach the cell fractionation tubing to the left outlet of the stopcock and clamp the small tube at the very bottom. 
2.6.1. CU/ECU: Talent attaches the cell fractionation tubing to the left outlet of the stopcock and clamps the small tube at the very bottom. - Get good shot of tubing with a glass Pasteur pipette connected to the open end and a piece of smaller bore tubing is attached to the narrow end of the glass pipette.  
2.7. Pour the 4% BSA solution in the right 2L cylinder  and the 2% BSA solution in the left 2L cylinder.  Make sure there are no large bubbles in the tubing that connects these cylinders. 
2.7.1. MED: Talent pours the 4% BSA solution in the right 2L cylinder and the 2% BSA solution in the left 2L cylinder.  
2.7.2. ECU: Talent  checks that there are no large bubbles in the tubing that connects these cylinders. 
2.8. Pour KREBs buffer into the cell loading chamber and fill the tubing connecting this chamber with the sedimentation chamber. Verify that there are no large bubbles that might disturb the gradient. If necessary, squeeze or flick the tubing gently to remove the bubbles. 
2.8.1. MED/CU: Talent pours KREBs buffer into the cell loading chamber and fills the tubing connecting this chamber with the sedimentation chamber. 
2.8.2. ECU: Talent verifies that there are no large bubbles that might disturb the gradient and Talent squeezes or flicks the tubing gently to remove the bubbles. 
2.9. Confirm that all of the KREBs is in the tube and not in the cell chamber. Allow a small amount of KREBs buffer to flow into the sedimentation chamber. Then drain almost all the buffer into the cell fractionation tubing in order to fill the tube and remove any large bubbles.
2.9.1. CU: Talent confirms that all of the KREBs is in the tube and not in the cell chamber. 
2.9.2. ECU: Talent allows a small amount of KREBs buffer to flow into the sedimentation chamber. 
2.9.3. CU/ECU: Talent drains almost all the buffer into the cell fractionation tubing in order to fill the tube and remove any large bubbles.  
2.10. Place the fraction collector directly under the sedimentation chamber.  Check that all the fraction tubes are in place, and cover with plastic wrap to prevent contamination.  
2.10.1. MED: Talent places the fraction collector directly under the sedimentation chamber.  
2.10.2. CU: Talent checks that all the fraction tubes are in place, and covers with plastic wrap to prevent contamination.  
3. Isolating spermatogenic cells from whole testes
3.1. Decapsulate the testes in a separate plate containing 8mL of  KREBs.  Make an incision in the thin membrane that surrounds the seminiferous tubules [Text over video: tunica albuginea]. With one pair of forceps,  hold the membrane.  Now with another pair of forceps, push the tubules out of and away from the membrane.  
3.1.1. CU/ECU: Talent decapsulates the testes in a separate plate containing 8mL of  KREBs.  
3.1.2. ECU: Talent makes an incision in the thin membrane that surrounds the seminiferous tubules.
3.1.3. ECU:  With one pair of forceps,  Talent holds the membrane;  and then with another pair of forceps, push the tubules out of and away from the membrane.  
3.2. Tranfer 4mL of KREBs containing the tubules to each conical tube containing 25mL of collagenase solution.  Shake at 33°C for 10 minutes until the tubules develop a “spaghetti-like” appearance. 
3.2.1. MED-over-the-shoulder: Talent tranfers 4mL of KREBs containing the tubules to each conical tube containing 25mL of collagenase solution.  
3.2.2. ECU: Taletn removes tubes from shaker at 33°C for 10 minutes –show tubules “spaghetti-like” appearance.  
3.3. Next, allow the tubules to settle for 5 minutes to the bottom of the tube.  Pour out the supernatant and wash twice with  25mL  of KREBs at room temperature, allowing the tubules to settle to the bottom of the tube each time.  Leave  ~5mL of KREBs in each tube.
3.3.1. ECU: Talent places the tubules to settle for 5 minutes to the bottom of the tube. 
3.3.2. CU/ECU: Talent pours out the supernatant from one tube, adds  25mL  of KREBs at room temperature, and allows the tubules to settle to the bottom.
3.3.3. CU: Talent removes last wash  and leaves  ~5mL of KREBs in tube.
3.4. Use a wide bore pipette to agitate the solution containing the tubules, pipetting them in and out approximately 10 times. The solution should begin to look more like a single cell suspension.  
3.4.1. ECU: Taletn uses a wide bore pipette to agitate the solution containing the tubules, pipetting them in and out approximately 10 times. 
3.4.2. ECU: On last pipetting, Talent indicates the solution looks more like a single cell suspension.  
3.5. Now filter each 30 ml single cell suspension through a 100 micron mesh cell strainer.  After combining the cell suspensions, count the total number of cells [Text over video: 7-8 x 108 cells]. 
3.5.1. CU/ECU: Talent  filters a 30 ml single cell suspension through a 100 micron mesh cell strainer.  
3.5.2. CU: Talent combines the cell suspensions.
3.5.3. MED: Talent counts the total number of cells. 
4. Cell loading and sedimentation
4.1. Make sure the stopcock is positioned to direct the flow from the cell chamber into the sedimentation chamber.  
4.1.1. ECU: Talent makes sure the stopcock is positioned to direct the flow from the cell chamber into the sedimentation chamber.  
4.2. Turn both stir bar plates on to a low setting. Then pour the cell suspension into the cell chamber [Text over video:  < 8,000,000 cells ].
4.2.1. MED-over-the-shoulder: Talent turns both stir bar plates on ~70 rpm. 
4.2.2. CU: Talent  pours the cell suspension into the cell chamber.
4.3. Open the stopcock for the cells to flow slowly into the sedimentation chamber at a rate of 10mL per minute. Then close the stopcock. 
4.3.1. ECU: Talent opens the stopcock for the cells to flow slowly into the sedimentation chamber at a rate of 10mL per minute. 
4.3.2. CU: Talent  closes the stopcock. 
4.4. To wash the cells out of the cell chamber, pour 5mL of 0.5% BSA solution and drain into the sedimentation chamber at a rate of 10mL per minute.  Close the stopcock and repeat the BSA wash  four more times.
4.4.1. CU: Talent pours 5mL of 0.5% BSA solution into cell chamber, and drains into the sedimentation chamber at a rate of 10mL per minute.  
4.4.2. MED-over-the-shoulder: Talent close the stopcock and starts  the next  BSA wash.
4.5. Now open the clamps between the cell chamber  and the two 2L cylinders to immediately drain the liquid into the sedimentation chamber at a rate of 40mL per minute.  Adjust the flow rate so it takes approximately 20-30 minutes to load the BSA gradient into the sedimentation chamber. 
4.5.1. MED/CU: Talent opens the clamps between the cell chamber  and the two 2L cylinders- show the liquid draining into the sedimentation chamber at a rate of 40mL per minute.  
4.5.2. MED: Talent adjusts the flow rate so it takes approximately 20-30 minutes to load the BSA gradient into the sedimentation chamber. 
4.6. Monitor for a thin, undisturbed layer of cells lying on top of the BSA gradient.  Once most of the BSA is loaded, close the stopcock and turn it to the position that will allow liquid to drain from the sedimentation chamber into the fractionation tube.  
4.6.1-A.  Added shot: CU/ECU: Shot of halfway point of sedimentation chamber loading.
4.6.1. CU/ECU: Talent indicates  a thin, undisturbed layer of cells lying on top of the BSA gradient.  
4.6.2. CU/ECU: Once most of the BSA is loaded, Talent closes the stopcock and turns it to the position that will allow liquid to drain from the sedimentation chamber into the fractionation tube.  
4.6.2-B  Added shot: CU: Talent indicates position of stopcock.
4.7. Now turn off the stir plates and allow the cells to sediment for 1 hour and 45 minutes.
4.7.1. MED/CU: Talent turns off the stir plates and allow the cells to sediment.
4.8. Attach the fraction tube to the fraction collector. Adjust the flow rate with the stopcock so that 10mL per collection tube is collected every 45 seconds.
4.8.1. MED-over-the-shoulder: Talent attaches the fraction tube to the fraction collector. 
4.8.2. CU: Talent adjusts the flow rate with the stopcock so that 10mL per collection tube is collected every 45 seconds.
4.9. Once all fractions are collected, microscopically analyze the fractions for different cell populations.  Different cell types can be distinguished based on cell size and nuclear morphology.
4.9.1. MED:  Talent microscopically analyzes a fraction for different cell populations.
4.9.2. LAB MEDIA Figure 2.
4.10. To determine the purity of each fraction, transfer 10uL of the resulting solution onto a slide, place a cover slip, and analyze with a fluorescence microscope .
4.10.1. ECU: Talent transfers 10uL of the resulting solution onto a slide and  places a cover slip.
4.10.2. (If this was not filmed, then reuse 4.9.1) MED: Talent analyzes sample under a fluorescence microscope .
4.11. Pool the fractions that are similar in size and nuclear morphology  to create populations of cells.
4.11.1. MED-over-the-shoulder: Taletn pools the fractions that are similar in size and nuclear morphology  to create populations of cells (get labels on tubes:   meiotic and somatic diploid cells, round spermatids, and condensing/elongating spermatids).
5. Results: STA-PUT purification of Testes
5.1. A typical preparation of  ~22 testes withthis  STA-PUT procedure yields ~108 cells per spermatogenic cell type. Fractions can be analyzed quickly using a combination of light and fluorescent microscopy.

5.1.1. LAB MEDIA: Figure 2.
5.2. Meiotic, spermatogonial, and somatic diploid cells are the largest cells found in the testes and will contain large nuclei that stain relatively homogenously with DAPI.  
5.2.1. LAB MEDIA: Figure 2, left column
5.3. Round spermatids are smaller cells with smaller round nuclei, generally with a brightly staining chromocenter. 
5.3.1. LAB MEDIA: Figure 2, middle column

5.4. Condensing/elongating spermatids are small cells that have sickle-shaped nuclei.
5.4.1. LAB MEDIA: Figure 2, right column

5.5. Once cell fractions are combined, purity can be further determined by western blot analysis of the cell lysates.
5.5.1. LAB MEDIA: Figure 3
5.6. Common markers of meiotic cells are the synaptonemal complex 1 proteins 
5.6.1. LAB MEDIA: Figure 3 – place arrow at Scp1.  
5.7. Common markers of condensing spermatids are transition proteins or protamines. 

5.7.1. LAB MEDIA: Figure 3 – place arrow at TP1.  
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/video/1597/results-example-mably?access=ksw0bprj
6. 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.
6.1. Mirella Meyer-Ficca: Once mastered, this technique can be done in 7 hours if it is performed properly.
6.2. Jessica Bryant: After its development, this technique paved the way for researchers in the field of spermatogenesis to explore cellular processes  in different cell types from the testes 
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.

( 2011, Journal of Visualized Experiments


