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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  _No____

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? __No___

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps___2.2, 4.9___
D.  What is the single most difficult aspect of this procedure?  

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 adapt human induced Pluripotent Stem (iPS) Cells to feeder-free culture using complete KnockOut™ Serum Replacement Feeder-Free medium (KSR-FF) (Intro).
This is accomplished by first preparing Geltrex-coated or CELLstart-coated plates. _____(P1).
The second step of the procedure is to passage your iPS from MEFs to feeder free using dispase P2).
The third step of the procedure is  (P3).
The final step of the procedure is _continually maintain your iPS cells feeder free_(insert 4th step)_________________________ (P4).

Ultimately results can be obtained that show _similar cell growth and stemness found with MEF cultures through immunostaining with pluripotent markers P5).
Conceptual Narrative:
The overall goal of the following experiment is to __(e.g. observe the effect of your treatment on cell migration using wound healing assays)____ (Intro).
This is achieved by (1st step of protocol e.g. add NGF to cells) to _(goal of 1st step - e.g. induce cell differentiation)__ (P1). 
As a second step, _(insert 2nd step)__, which __(insert goal of 2nd step)_________ (P2).   

Next, __(insert 3rd step)_____in order to___(insert goal of 3rd step)_________(P3).
Results are obtained that show _(effect of treatment - e.g.  differences in protein expression in NGF treated cells_ based on  ___(method of analysis - e.g. Western blotting analysis)__(P4).
Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   
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.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name Kate Wagner: The main advantage of this technique over existing methods, like culturing on feeder layers, is that _you can save time and increase consistency in your cell culture and still use KSR!
1.2) Author name ________: This method can help answer key questions in the _________ field, such as _________________.  

1.3) Author name _________: The implications of this technique extend toward therapy (or diagnosis) of_______, because  ________.  
1.4) Author name ________: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.
1.5) Author name _______: Generally, individuals new to this method will struggle, because ______________.
1.6) Author name ________: I/We first had the idea for this method, when I/We ___________.
1.7) Author name _________: Visual demonstration of this method is critical, as the ______________ steps are difficult to learn, because _______________.   
1.8) **Author name ________: Demonstrating the procedure will be ________ , a _______(technician, post doc, grad student) from my laboratory (Add additional mention of demonstrators as necessary).  
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. Preparing Geltrex™-coated Culture Dishes

Author:  To stay within the 30-step limit, can we omit filming the preparation of media and other solutions? Those protocols will remain in the text that will accompany your video.  OK.  Can we say that we recommend using KnockOut DMEM/F12 as the basal medium, but for other options please see the attached protocol.
I suggest that we show the preparation of the Geltrex™-coated Culture Dishes for both the adapting and passaging protocols at the same time since the only difference appears to be the dilution of the Geltrex.  Is that OK? Can you please explain why the Geltrex is diluted 1:100 for the adapting while it is diluted 1:30 for the passaging? Yes, that is OK. That was our mistake; both should be 1:100. 
2.1. Geltrex™-coated culture dishes are required for adapting and passaging human induced pluripotent stem cells (iPSCs) in feeder-free conditions.  To prepare these coated dishes, thaw one tube of Geltrex™ (1 mL/tube) slowly at 2–8°C. Author:  How do you thaw…by letting the tubes sit on ice? This is all done in the hood, right? This is done in the fridge overnight, so I can have this ready on May 25th. While the Geltrex is thawing, label a 100mL bottle for diluting the Geltrex.  We can have the bottle prepared as well.
2.2. Dilute one tube of thawed Geltrex 1:100 in 99 mL of KnockOut D-MEM/F-12 with GlutaMAX™‑I. Mix the solution gently. This Geltrex solution is for coating the culture dishes to be used for adapting cells to feeder-free conditions. Author: Do you add the KnockOut D-MEM/F-12 with GlutaMAX™‑I.  into each tube first and then add the 1 ml Geltrex, or it is the other way around? Is there a simpler term we can use for “KnockOut D-MEM/F-12 with GlutaMAX™‑I.” so it won’t be such a mouthful in the narration?  We can call is “KnockOut D-MEM/F-12” or “basal medium” instead of D-MEM/F-12 with GlutaMAX™‑I, and we will add 1mL to the 99mL so we don’t have to film me filling in 99mL.
2.3. Dilute the other tube of thawed Geltrex 1:30 in 29 ml of KnockOut D-MEM/F-12 D-MEM/F-12 with GlutaMAX™‑I. Mix the solution gently. This Geltrex solution will be used for coating the culture dishes for passaging cells in feeder-free conditions.  We won’t have to do this now.
2.4. Cover the whole surface of each culture dish with the appropriate Geltrex™ solution (1 mL for a 35-mm dish, 1.5 mL for a 60-mm dish). Author: For the filming, how many and what size dish will you use for the adapting and passaging? I will prepare 3 x 60mm dishes for immediate use, but can prepare a few more for the parafilm part in 2.5.
2.5. Incubate the dishes for 1 hour at 37°C (text: 1 hour at 37°C).  Additional plates may be stored in the fridge for up to 4 weeks after wrapping in parafilm.  Additional diluted Geltrex may be stored at -20 to -80C, but avoid multiple freeze/thaw cycles.
2.6. Prior to using, transfer the Geltrex™-coated dishes to a laminar flow hood and allow them to equilibrate to room temperature for about 1 hour (text: RT for 1 hr).  In addition, prepare all other required reagents and ensure that any media is equilibrated to 37ºC and appropriately gassed.

3. Adapting human iPSCs to feeder-free conditions
3.1. To adapt human iPSCs to feeder-free medium, first culture the iPSCs on MEF feeder cells until they are 70–80% confluent. Author:  Please provide an image of human iPSCs that are 70–80% confluent on MEF feeder cells.
3.2. Aspirate the medium from the culture vessels, and add an appropriate amount of Dispase solution (e.g., 1 mL of Dispase solution per 60-mm dish). Incubate the vessels at 37°C for 3-5 minutes (text: 37°C for 3-5 min). Author: What kind of culture vessel will you use and how many?  It’d be nice to have at least two, but we will film mostly one. It will be a 60mm dish, but I will try to have 2
3.3. Aspirate the Dispase solution from each culture vessel and wash off the MEF feeder cells gently with D-PBS (Wash 2-3 times).
3.4. Next add an appropriate amount of complete serum replacement medium (text: KnockOut™ SR) to each culture vessel. Use a cell scraper or a 5 mL pipette to gently scrape the cells off the surface of culture vessel. Author: Will you use a cell scraper or pipette? Cell scraper
3.5. Collect the cell suspension from each vessel into separate 15-mL conical tubes. Rinse each culture vessel with an appropriate amount of complete serum replacement medium, and add the rinse medium into the 15-mL conical tubes containing the cell suspension.
3.6. Centrifuge the 15-mL conical tubes at 200 × g for 5 minutes to pellet the cells (text: 200 × g for 5 min). Author:  At room temperature, right? Yes.
3.7. Without disturbing the cell pellet, carefully aspirate and discard the supernatant. Gently flick the tube to fully dislodge the cell pellet from the tube bottom. Gently resuspend the pellet in an appropriate amount of complete serum replacement feeder free medium (text: KnockOut™ SR-FF) according to the desired split ratio. Do not break the cell clumps to a smaller size because the smaller clumps do not attach well to the surface.
3.8. Aspirate any residual Geltrex™ solution from the previously prepared Geltrex™-coated Culture Dishes, and slowly add an appropriate amount of cell suspension to each culture dish.
3.9. Move the culture dish back and forth and side to side several times to disperse the cells across the surface of the dish.
3.10. Gently place the culture dishes in a 37°C incubator with a humidified atmosphere of 4 to 6% CO2 in air. Replace the spent medium daily thereafter, until cells become approximately 70-80% confluent.with complete serum replacement feeder free medium everyday.
4. Passaging human iPSCs in feeder-free conditions
4.1. When the human induced pluripotent stem cells growing in complete serum replacement feeder free medium (KnockOut™ SR-FF) are 70–80% confluent, they are ready to be subcultured. Author:  Can you please provide an image of human iPSCs growing in complete KnockOut™ SR-FF medium at 70–80% confluence?
4.2. Prior to passaging the culture, cut out and remove any differentiated iPSC colonies. Author: can you describe briefly how this is done?  It’s done under the microscope, right? How important is it to show the actual cutting and removing of the differentiated colonies, or can we just show an image of the culture after the colonies have been removed? It is usually done under the microscope, but could be considered a common procedure so we do not need to demonstrate it.
4.3. Pre-warm the required volume of Dispase in a 37 °C water bath. Pre-equilibrate the required volume of complete serum replacement feeder free medium in a 37°C water bath for 10–15 min. Author: How long do you pre-warm the dispase?  Is it the same water bath?  Same waterbath, and just 5-10min.  Not too worried on the timing, as long as it’s not more than 15min.
4.4. Aspirate the spent medium from the culture vessel using a pipette, and rinse the cells twice with D-PBS. Author:  What culture vessel will you use?  It should be the same as in 3.2 to give continuity to the video and to enable the re-use of some shots.  Yes, it will be the same as in 3.2
4.5. Gently add the pre-warmed Dispase solution to the culture vessel (e.g., 1 mL of Dispase solution per 60-mm culture dish). Swirl the culture vessel to coat the entire cell surface. 
4.6. Incubate the culture vessel at 37°C for 3-5 minutes. (text: 37°C for 3-5 min)
4.7. Remove the vessel from the incubator, aspirate the Dispase solution, and gently wash the cells with D-PBS. Author:  How many washes? 2 Do you add medium after the last wash before scraping the cells? Yes
4.8. Gently scrape the cells off the surface of the culture dish using a scraper, and transfer the cells to a sterile 15‑mL centrifuge tube.
4.9. Rinse the culture dish twice with complete serum replacement feeder free medium, gently “spraying off” any cells that have not detached. Pool the rinse medium with the cells in the 15-mL tube. Author: Will the cells in the tube here look just like the cells in the tube in 3.5?  We would like to know if we can re-use some shots from section 3. More than likely, yes.
4.10. Centrifuge the tube at 200 × g for 5 minutes at room temperature (text: 200 × g; 5 min; room temperature) to pellet the cells.
4.11. Without disturbing the cell pellet, carefully aspirate and discard the supernatant. Gently flick the tube to fully dislodge the cell pellet from the tube bottom. Author: Will the cell pellet here look exactly like the cell pellet in 3.7? More than likely, yes.
4.12. Gently resuspend the cells in complete serum replacement feeder free medium using a 5-mL serological pipette. Do not triturate.
4.13. Transfer the cells to a fresh 60-mm Geltrex™-coated dish at the desired split ratio. Move the culture dish back and forth and side to side several times to disperse the cells across its surface.
4.14. Place the culture dish in a 37°C incubator with a humidified atmosphere of 4 to 6% CO2 in air. (text: 37°C; 4-6% CO2 /air)
4.15. On the following day, gently replace the spent medium with complete serum replacement feeder free medium to remove cell debris. Replace the spent medium everyday thereafter. 
5. Results of growing iPSCs in feeder free medium
5.1. Insert 1-6 figure descriptions here-  Authors, see instructions below.

Author: Please check and make any necessary changes to the narration below.  Can we include the updated protocols we wrote for this?  We would prefer to have them as the online reference instead of the ones we originally sent.  There is more information (references, appendix etc.), but the same steps
Please upload the figure(s) (separately from the manuscript) via JoVE’s online submission.
This phase contrast image shows human induced pluripotent stem cells grown on Geltrex™-coated culture dishes using complete serum replacement feeder free medium. The iPSCs exhibit morphology similar to hESCs (human embryonic stem cells, right?) Yes characterized by large nuclei and scant cytoplasm.

This phase contrast image shows human induced pluripotent stem cells grown on Geltrex™-coated culture dishes using complete serum replacement feeder free medium. The iPSCs exhibit morphology similar to human embryonic stem cells, characterized by large nuclei and scant cytoplasm.

2236_Wagner_image_1.tif
This phase contrast image shows human induced pluripotent stem cells grown on inactivated mouse fibroblast (feeders).  These cells are 70-80% confluent.
2236_Wagner_image_2.tif

Immunostaining shows that iPSCs cultured with KSR plus the growth factor cocktail expressed pluripotent markers Oct4 and SSEA4.

2236_Wagner_image_3.tif

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
6. Conclusion
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.
6.1. Author name ________: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.
6.2. Author name ________: While attempting this procedure, it’s important to remember to ___________.
6.3. Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.
6.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).
6.5. Author name Kate Wagner: After watching this video, you should have a good understanding of how to adapt and maintain your iPSCs in KSR feeder free conditions (restate overall goal of the procedure mention specific steps).
6.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   
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 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.
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