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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_____________3_____________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Grasping the edge of a confluent plate.

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.  
Conceptual Narrative:
The overall goal of the following experiment is to isolate human stem cell colonies in a quick and efficient manner (Intro). This is achieved by culturing human embryonic cells onto a dense layer of mouse embryonic fibroblasts (LAB MEDIA: Figure 1A).  Over time, expansion of the stem cell population increases the number of human stem cells, but also allows them to create island-like colonies in the MEFs. (LAB MEDIA: Figure 1B and C.) Next, the MEF layer is removed by aspiration, leaving behind the individual colonies of hESCs  (LAB MEDIA: Figure 1D). Results of immunohistochemical staining for stem cell markers show that this is an effective isolation method for eliminating feeders and maintaining colony integrity (LAB MEDIA: Figure 3). 
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. Dr. William Turner: I first had the idea for this method, when we had cultures in the lab become highly confluent, yet I wanted to save the colonies. Generally, individuals new to this method will struggle because lack of human stem cell culture experience.

1.2. Dr. Kara McCloskey: This technique might be particularly useful when large numbers of purified human embryonic stem cells are required for experimentation.

1.3. Dr. William Turner: Compared to existing methods, like Cell Sorting or Hand Picking Colonies, this method is faster and more efficient for isolating human stem cell colonies from high density cultures.

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. Preparation of Mouse Embryonic Feeders (MEFs)
2.1. Talent: The mouse embryonic fibroblasts used in the co-culture of human embryonic stem cells should be previously treated by irradiation or Mitomycin-C to inhibit the cells from undergoing division.

2.1.1. Interview style.

2.2. Two hours prior to MEF seeding, coat each 60mm plasma treated culture dish with 2ml of 0.05% Gelatin.

2.2.1. MED/CU: Talent coats a 60mm plasma treated culture dish with 2ml of 0.05% Gelatin.

2.3. Thaw a vial of treated MEFs, spin down for 5 minutes at 1500 rpm, and seed a culture of ~20,000 cells/cm2 on the gelatin-coated dish. 

2.3.1. MED/CU: Talent thaws a vial of treated MEFs Added – Spin step to spin down the MEFs after thawing, 

2.3.2. ECU: Talent seeds a culture on the gelatin-coated dish.

2.4. Incubate the culture overnight for adherent cells.

2.4.1. MED/CU: Talent places culture in incubator.

3. Co-seeding hESCS onto MEFs
3.1. Talent: New colonies may be initiated from either cryopreserved cultures or passaging current cultures onto new MEF-coated dishes.

3.1.1. Interview style.

3.2. When starting with a plate containing the large human embryonic stem cell colonies, wash once with 3ml of warmed phosphate-buffered saline.

3.2.1. MED/CU: Talent washes cells with 3ml of warmed phosphate-buffered saline.

3.3. Add 3ml of 1mg/ml Collagenase IV solution, and incubate for 5 to 10 min at 37C. 

3.3.1. ECU: Talent adds 3ml of Collagenase IV solution 

3.3.2. CU: Talent incubates dish at 37C.

3.4. Talent: The cells will not become distinct or ball up as seen with trypsin.

3.4.1. Interview style.

3.5. Using the edge of a 5ml pipet tip, create a grid pattern on the colonies and break them into small cell clumps.

3.5.1. SCOPE: Talent creates a grid pattern on the colonies using an edge of a 5ml pipet tip.  No scope was used for this step.  It was shot by camera in the hood.

3.5.2. SCOPE: Talent breaks colonies into small cell clumps.

3.6. Now, holding the end of the pipet tip at a perpendicular angle to the culture plate, scrape the bottom of the culture plate and dislodge all the cells from the surface.

3.6.1. ECU: Talent holds the end of the pipet tip at a perpendicular angle to the culture plate, and scrapes the bottom of the culture plate 

3.6.2. SCOPE:  Cells dislodged from the surface.

3.7. Transfer the cells into a Falcon tube.  To harvest the cells, centrifuge at 1000rpm for 5 mins, and aspirate off the medium.

3.7.1. MED/CU: Talent transfers the cells into a Falcon tube.  

3.7.2. MED/CU: Talent places cells in a centrifuge [Text over video: 1000rpm for 5 mins] 

3.7.3. ECU: Talent aspirates off the medium (show pellet size).

3.8. Next, aspirate the medium from the mouse embryonic fibroblasts plated the day before.

3.8.1. MED/CU: Talent aspirates the medium from the MEFs plate.

3.9. Then plate the human embryonic stem cells at a 1:3 ratio from the original plate, and feed with 3ml of hESC medium.

3.9.1. ECU: Talent plates the hESCs.  Steps 3.9.1 and 3.9.2 are done together.  Talent resuspends the cells in 3ml of hESCs and then plates them to the TC plate. 
3.9.2. ECU: Talent adds 3ml of hESC medium.

4. Depleting MEFs from the Co-culture
4.1. Talent:  The hESC cultures must be at high density, usually between 10 and 14 days of culture.  

4.1.1. Interview style:  Talent looks up from cell culture hood and says the above.

4.2. Place the tip of an aspirating pipet at the edge of the plate and use suction to gently pull up the edge of the MEF sheet.

4.2.1. ECU: Talent places the tip of an aspirating pipet at the edge of the plate and uses suction to gently pull up the edge of the MEF sheet (focus on sheet).

4.3. Remove the media from the dish, allow the tip to catch the cell sheet, and then slowly move the tip in an arced manner above the plate.  

4.3.1. ECU: Talent removes the media from the dish, allows the tip to catch the cell sheet, and then slowly moves the tip in an arced manner above the plate.  This procedure had problems as the cell sheet broke.  Please use the video provided for the submission of this article.
4.4. Talent:  If the sheet clogs in the tip of the pipet, then manually pull the sheet from the surface of the culture plate.   If the cells get stuck to the end of the aspirator, use the top of the culture dish to break up the cell sheet for complete aspiration.

4.4.1. Interview style:  Talent looks up from cell culture hood and says the above.
4.5. Replace the hESC medium immediately, and return the culture to a cell culture incubator.

4.5.1. CU: Talent replaces the hESC medium.

4.5.2. MED: Talent returns the culture to incubator.

5. Results:  hESCs purified from co-culture
5.1. After seeding onto culture dishes, this co-culture system results in high density human Embryonic Stem Cell Colonies surrounded by mouse embryonic fibroblasts.  
5.1.1. LAB MEDIA: Figure 1 A  [Text over video: day 1], Figure 1B [Text over video: day 2] and Figure 1 C  [Text over video: H7]
5.2. The aspiration technique removes the MEFs, and produces small undisturbed hESC colonies with very few MEFs surrounding the intact colony.
5.2.1. LAB MEDIA: Figure 1D 

5.3. The ESC colonies are able to undergo significant expansion into very large colonies. For example, this hESC colony shown immediately after MEF depletion expanded into a very large colony.
5.3.1. LAB MEDIA: Figure 2 
5.4. Immunofluorescent identification of colonies up to 10 days after the MEF depletion shows that colonies maintain their expression of pluripotency markers and do not exhibit differentiation towards a mesodermal fate. 

5.4.1. LAB MEDIA: Figure 3 (full  panel)

5.5. These transmission light images show the morphology of immunoflourescently stained colonies at different magnifications. DAPI stains the nuclei of the cells.
5.5.1. Figure 3 Left column, then DAPI column

5.6. Importantly, the  hESCs express the human stem cell markers SSEA-4, Oct 3/4 and Tra 1-81.
5.6.1. LAB MEDIA: Figure 3 CD

5.6.2.  LAB MEDIA: Figure 3 GH

5.6.3. LAB MEDIA: Figure 3 KL

5.7. Note that the images depict a colony portraying the typical smooth borders. They do not express Flk-1, an early marker of mesoderm differentiation. Nor did they contain any fibroblasts as shown by absence of DDR2 staining.

5.7.1. LAB MEDIA: Figure 3MN

5.7.2. LAB MEDIA: Figure 3MNO

5.7.3. LAB MEDIA: Figure 3MNOP

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. Dr. William Turner: After watching this video, you should have a good understanding of how to isolate human colonies using culturing techniques and manipulating their natural environment. Once mastered, this technique can be performed in seconds. Remember:  do not to let the cells dry out from lack of media after removing the layer of MEFs. 
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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