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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) ____No_____ 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)_NO_______ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  there are no technically difficult steps in this protocol. However, the quality of enzyme is critical for optimal results 
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 Adipose-derived Stem Cells (ASCs) from the fat obtained in the form of a lipoaspirate.
This is accomplished by first removing the surgical saline solution and washing the aspirate of contaminating red blood cells.
The second step is to release the stem cells via enzymatic digestion of the washed lipoaspirate with collagenase.
Next, the released cells (in the form of a stromal vascular fraction ro SVF) are collected by centrifugation.
The final step is to remove the supernatant and plate the SVF cells for selection and culture of the adherent ASCs.
Ultimately, in vitro induction of these cultured ASCs toward the bone, fat and cartilage lineages can be used to confirm the presence of these cells within the culture, in addition to confirming their multipotentiality.
Note to video-editors: Schematic figure to come.
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. Patricia Zuk: Generally, individuals new to this method will struggle because of the logistics of working with large volumes of lipoaspirate.
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.  Isolation of ASCs from lipoaspirates
2.1. Prior to the cell harvest, prepare sterile collagenase type IA solution and sterile control medium [Text over video: detailed in accompanying text ]. 
2.1.1. MED: Talent filters  collagenase type IA solution (show medium in the background)
2.2. Collect the lipoaspirates in an aspiration container. Carefully decant the lipoaspirate into a sterile 1L glass beaker.  
2.2.1. MED-over-the-shoulder: Talent  opens aspirtaion container  in the tissue culture hood.
2.2.2.  CU: Talent carefully decants the lipoaspirate into a sterile 1L glass beaker.  
2.3. When the lipoaspirate layers have separated by gravity, aspirate the top oil layer, if present. Also remove the bottom infranatant.
2.3.1. CU/ECU: Talent aspirates the top oil layer, using a sterile, glass pipette.
2.3.2.  ECU: Talent remove the bottom infranatant using a 10mL serological pipette.
2.4. Assess the volume of the resulting adipose tissue layer, add an equal volume  of sterile 1XPBS and stir with the pipette used for aspiration.
2.4.1. MED/CU: Talent indicates the volume of the resulting adipose tissue layer, adds sterile 1XPBS at an equal volume and stirs the aspirate with the pipette used for aspiration.
2.5. When the two layers have settled, aspirate the infranatant using a 10mL serological pipette. Continue to wash the adipose tissue fraction with PBS until the adipose layer has a yellow/gold color. 
2.5.1. ECU: When the two layers have settled, Talent aspirates the infranatant using a 10mL serological pipette. 

2.5.2. MED: Talent adds PBS wash and stirs.
2.6. Aspirate the infranatant one last time, leaving the adipose tissue fraction in the glass beaker. Allow the lipoaspirate layers to settle for 5 minutes after the last wash and before the final aspiration.
2.6.1. ECU: Talent aspirates the infranatant one last time, leaving the adipose tissue fraction in the glass beaker. 

2.6.2. MED/CU: Talent stops timer at 5 minutes and starts the final aspiration.
3. Enzymatic Digestion of the lipoaspirate: 
3.1. In a filter unit, prepare sterile collagenase 1A solution at a volume equal to that of the adipose fraction and sterile filter.
3.1.1. MED: In a filter unit, Talent prepares sterile collagenase 1A solution at a volume equal to that of the adipose fraction and sterile filter.
3.2. Then carefully pour the washed adipose fraction into the collagenase solution and tightly close the bottle. 
3.2.1. CU: Talent carefully pours the washed adipose fraction into the collagenase solution and tightly closes the bottle. 
3.3. Then incubate the collagenase/adipose mixture in a 37⁰C water bath for 30 minutes, with gentle  swirling every 5 to 10 minutes.
3.3.1. MED: Talent places the collagenase/adipose mixture in a 37⁰C water bath, with gentle swirling.
3.4. Evaluate the adipose tissue layer for a smoother appearance as the digestion proceeds, and if necessary increase reaction time [Text over video: up to 2 hours] to dissolve any solid pieces of fat.
3.4.1. CU/ECU: Talent evaluate the adipose tissue layer for a smoother appearance as the digestion proceeds.
4. Isolation of Adipose-derived Stem Cells: 
4.1. Sterilize the filter unit containing the digested collagenase/adipose mixture with 70% ethanol and place back into the biosafety cabinet. 
4.1.1. MED: Talent sterilizes the filter unit containing the digested collagenase/adipose mixture with 70% ethanol 
4.1.2. CU: Talent places filter unit back into the biosafety cabinet. 
4.2. Now pipette 25mL aliquots of the infranatant containing the stromal vascular fraction into sterile 50mL centrifuge tubes.
4.2.1. MED:CU: Talent pipettes a 25mL aliquot of the infranatant containing the stromal vascular fraction into a sterile 50mL centrifuge tube (show several tubes in position).
4.3. Add 25mL of Control Media to each tube and incubate at room temperature for 5 minutes to inactivate the collagenase.  
4.3.1. ECU: Talent adds 25mL of Control Media to a tube and incubates at room temperature.  
4.4. Then centrifuge for 10 minutes at 1200xg to collect the stromal vascular fraction as a pellet. 
4.4.1. MED: Talent removes tubes from centrifuge (show instrument settings 10 minutes at 1200xg).
4.5. In the biosafety cabinet, aspirate the supernatant from each tube. Ensure the top oil layer and any floating adipocytes are aspirated with this supernatant (Figure 1B).
4.5.1. ECU: In the biosafety cabinet, Talent aspirates the supernatant from a tube. 
4.5.2. ECU: Ensure the top oil layer and any floating adipocytes are aspirated with this supernatant.
4.5.3. LAB MEDIA: Figure 2.

4.6. Next, combine the SVF pellets into one centrifuge tube using 30mL Conditioned Media and divide equally over two new 50mL centrifuge tubes. After centrifugation [Text over video: 10 minutes at 1200xg], aspirate the supernatants from the two pellets.
4.6.1. MED/CU: Talent combines the SVF pellets into one centrifuge tube using 30mL Conditioned Media, and divides equally over two new 50mL centrifuge tubes. 
4.6.2. ECU: Talent aspirate the supernatants from the two pellets.
4.7. If RBC lysis is desired, these two pellets can each be resuspended in 10mL of an RBC lysis buffer  and incubated at room temperature for 10 minutes. After centrifugation, aspirate the supernatants to yield pellets of the stromal vascular fraction.
4.7.1. ECU: Talent resuspends one of the two pellets in 10mL of an RBC lysis buffer
4.7.2. MED: Talent  incubates tubes at room temperature. 
4.7.3. ECU: Talent aspirates the supernatants and labels tubes “stromal vascular fraction”.
4.8. Combine the two pellets into one new centrifuge tube using 5 to 10 mL control media. Large tissue particles may be filtered out using a 100-micron mesh filter placed on top of a new 50 mL centrifuge tube. 
4.8.1. ECU: Talent combine the two pellets into one new centrifuge tube using 5 to 10mL control media. 
4.8.2. CU: Talent filters out larger tissue particles, using a 100-micron mesh filter placed on top of a new 50mL centrifuge tube. 
4.9. Now aliquot the filtered fraction containing the adipose stem cells onto tissue-culture dishes. Then supplement each dish with an appropriate volume of controlmedia.
4.9.1. ECU: Talent aliquots the filtered fraction containing the adipose stem cells onto tissue-culture dishes. 
4.9.2. CU: Talent supplements each dish with an appropriate volume of controlmedia.
4.10. Culture the cells for 3 to 4 days [Text over video: 37⁰C, 5% CO2 ]  without change of media.
4.10.1. MED/CU: Talent places cells in incubator.
4.11. Aspirate the culture media and wash cells once with sterile PBS to  remove any contaminating red blood cells. Then replenish the media and continue to culture.
4.11.1. ECU: Talent aspirates the culture media, and washes cells once with sterile PBS to  remove any contaminating red blood cells. 
4.11.2. MED/CU: Talent  replenishes the media.
5. Results:   Adipose-derived Stem Cells (ASC)
5.1. When using this manual, enzymatic method for the isolation of a stromal vascular fraction from a large volume lipoaspirate sample, the resulting cultured ASC population is relatively homogenous in appearance and comprised of fibroblast-like cells
5.1.1. LAB MEDIA: Figure 2 (top panel).  
5.2. As the most popular means of validation, in vitro induction of the ASC population using defined culture conditions results in their differentiation into mesodermal, ectodermal and endodermal lineages 
5.2.1. LAB MEDIA: Figure 2 (middle and lower panels).  
5.3. While in vitro tri-germ layer potential has resulted in the use of ASCs for a wide variety of regenerative model systems, differentiation into adipogenic, osteogenic, and chondrogenic cells is generally sufficient to identify the ASC and confirm its multipotency.
5.3.1. LAB MEDIA: Figure 2 (middle panel, first three photos from left-  as text is read zoom into cell type).  
5.4. In addition, ASCs may also be differentiated into skeletal myogenic and smooth myogenic lineages, cells of the ectodermal lineage, or endodermal/hepatic cell lineage. 
5.4.1. LAB MEDIA: Figure 2 (middle panel, four photos from right-  as text is read zoom into cell type).  
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. Patricia Zuk: After watching this video, you should have a good understanding of how to isolate a stromal vascular fraction from lipoaspirates for the purpose of culturing its ASC component.
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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