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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  
Can you record movies/images using your own microscope camera? Y 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope:
1) Nicon Eclipse TE2000-5 (phase contrast): can record and show images through microscope camera and computer display. (We would prefer the use of this microscope for monitoring cell morphology during differentiation) 
2) Nikon SMZ800 stereomicroscope inside the laminar flow hood for cell culture. No camera/display. We would prefer the use of this microscope for illustrating cell culture procedures with the use of your scope kit. We have two of these microscopes in two parallel laminar hoods. One can be used for medium shots of the talent/microscope and the other for taking microscope footages of cells.
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________

2.1; 2.2; 2.3; 2.4; 3.1; 3.3

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
2.1 High quality starting material (human pluripotent stem cells) is essential – only undifferentiated cell cultures are used
2.3 EB formation – Single cell suspension needs to be carefully mixed to be evenly distributed to avoid excess clumping
3.2 Plating down the EBs – Correct EB density for optimal growth and differentiation
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) N
 If yes, how far apart are the locations? Interviews can be filmed in a conference room in the same building, but different floor, than the cell cultures. Cell culture can be filmed in one cell culture laboratory in the same building. Deep freezer and liquid nitrogen storages are located outside but near the cell culture laboratory in the same floor.
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 


[bookmark: _GoBack]A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 

(Author Comment: We would like to have the statements said in the following order: 1.1. by Heidi Hongisto, 1.3 by Meri Vattulainen, 1.2 by Heidi Hongisto) (Editor: I’ve rearranged the statements to be in the mentioned order)
1.1. Heidi Hongisto: This protocol introduces a defined, feeder cell-free method for differentiating corneal limbal epithelial stem cells from human pluripotent stem cells.
1.1.1. Heidi Hongisto says the statement above in an interview-style statement, looking slightly off-camera.
1.2. Heidi Hongisto: The cell culture methods shown here enable production of limbal epithelial stem cells for future corneal cell therapy applications.
1.2.1. Heidi Hongisto says the statement above in an interview-style statement, looking slightly off-camera.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Meri Vattulainen (MSc): Limbal epithelial stem cells are the cells responsible for renewing the corneal epithelium in the healthy eye. Damage to these cells leads to a condition known as limbal stem cell deficiency, and to the loss of corneal clarity. For patients suffering from this condition, cell replacement therapy with limbal grafts is currently the only available treatment option.
1.3.1. Meri Vattulainen says the statement above in an interview-style statement, looking slightly off-camera.
1.2. 	Heidi Hongisto: The cell culture methods shown here enable production of limbal epithelial stem cells for future corneal cell therapy applications.
1.2.1. Heidi Hongisto says the statement above in an interview-style statement, looking slightly off-camera.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. The research group has approval of the National Authority for Medicolegal affairs Finland to conduct research on human embryos. Supportive statements were given by the Ethical Committee of the Pirkanmaa Hospital District to derive, culture, and differentiate hESC lines and to use hiPSC lines in ophthalmic research. No new cell lines were established for this project. 

Protocol: (read by voice talent at JoVE)

2. Step I: Corneal induction in suspension culture
(Editor: There appears to have been a bit of confusion during filming. The authors submitted last minute changes after their final shotlist had been submitted, and while I had incorporated all of their changes, I accidentally sent them a version that was not complete. Because of this, I had to re-add the intended VO as the sub-numbered parts of 2.2. The slating for these shots might also be a little screwy as the authors and videographer didn’t have clearly numbered steps to follow along with)
2.1. To begin, passage and maintain the feeder-free human pluripotent stem cell culture as outlined in the text protocol [1-MED/WIDE-TXT]. Make sure to use only high quality human pluripotent stem cells as starting material for differentiations [2-MED] [3-SCOPE].
2.1.1. Establishing shot of the talent approaching the work area (perhaps the laminar flow hood) with a vessel of previously cultured cells. TEXT: See text for details on characterization methods Editor: Keep this text overlay up for all of 2.1
2.1.2. The talent takes the cells to the phase contrast stereo microscope in the laminar hood and checks the cells for correct morphology. Editor: Show 2.1.2 and 2.1.3 together, either as a side-by-side or with 2.1.3 as an inlay during 2.1.2
2.1.3. *To be provided by authors: Phasecontrast microscope footage of the undifferentiated human pluripotent stem cells. (Author Comment: We decided to use the stereo microscope for demonstration, even though the images in 2.1.3. are taken with a phase contrast, since that is what we usually do in our work flow and it also allowed more fluent filming.)
2.2. When ready to induce embryoid body formation, warm all of the needed materials and reagents to room temperature in a laminar flow hood [1-MED]. Detach the feeder-free human pluripotent stem cells to suspension by adding 500 μL of xeno-free trypsin-EDTA to each well [2.2.2B], and incubating at 37 °C with 5% CO2 [2.2.2C]. 
2.2.1. Talent transfers materials and reagents to the laminar flow hood. This action is repeated in several times throughout the video, so capture several takes.
2.2.2A. Talent washes the cells with PBS. (Editor: This action wasn’t mentioned in any of the round of edits the authors made, so it can be omitted for now)
2.2.2B. [Added Shot]: Talent detaches the cells with xeno-free trypsin-EDTA by adding the xeno-free trypsin-EDTA to the cells and setting the timer to 3 min.
2.2.2C. [Added Shot]: Talent places the cells in the 37°C incubator.
2.2A. 	After 3 minutes, remove the cells from the incubator and check the cell morphology to determine the optimal phase for trypsin removal [2.2.2D]. Carefully observe the cells to determine the optimal time to remove the xeno-free trypsin EDTA when the cells have rounded up, but have not to detached completely [2.2.3-SCOPE].
2.2.2D.  After 3 minutes, the talent removes the cells from the incubator and places them under a stereo microscope to check for morphology to determine the optimal phase to remove the trypsin. (Editor: If it looks better, 2.2.2D and 2.2.3 can be shown side-by-side for the entire VO for 2.2A)
2.2.3. *To be provided by authors: Series of phasecontrast microscope footages of the rounded human pluripotent stem cell hPSC morphology at optimal phase of detachment during trypsination, and images showing excess trypsination.
2.2B. 	At the optimal time, remove the xeno-free trypsin-EDTA from the cells. Add defined trypsin inhibitor, and gently pipette to detach the cells [2.2.4] [2.2.5-SCOPE]. Collect the single cell suspension in a 50 mL centrifuge tube [2.2.6A].
2.2.4. Talent removes the xeno-free trypsin-EDTA from the cells at the optimal time. Adds defined trypsin inhibitor, and detaches the cells by gently pipetting.
2.2.5. *To be provided by authors: Phasecontrast microscope footage of the single cell suspension on the well plate after detaching the cells. (Editor: Show 2.2.4 and 2.2.5 together, either as a side-by-side or with 2.2.5 as an inlay during 2.2.4)
2.2.6. A: Talent collects the cells to a 50 mL conical centrifuge tube by pipetting.
2.2C.  Centrifuge at 300 x g for 5 minutes [2.2.6B]. Then, remove the supernatant and re-suspend the cells in 1 mL of culture medium [2.2.7].
2.2.6B [Added Shot]: Talent places the single cell suspension in a centrifuge, and then closes the centrifuge lid. (Editor: 2.2.6B might be slated as 2.2.7, and 2.2.7 might be slated as 2.2.8)
2.2.7. [Added Shot]: Talent re-suspends the cells to 1 ml of culture medium.
2.3. After counting the cells [1-MED-TXT]. Distribute 2 to 3 million cells, in 3 mL of basal induction medium supplemented with 5 μM blebbistatin, to each well of a low attachment 6-well plate [2-MED]. Incubate overnight at 37 °C with 5% CO2 [3-MED].

2.3.1. Talent, at a phase contrast microscope with a hemocytometer, counts the cells. TEXT: Day 1. Editor: Keep this text overlay up for all of 2.3
2.3.2. Talent distributes cells, in 3 mL of the described medium, to the one wells of a 6-well plate.
2.3.3. Talent transfers the plate to an incubator at 37 °C with 5% CO2. This action is repeated, so please capture multiple takes.
2.4. The next day, check the quality of the embryoid bodies under a microscope [1-MED]. Remove the medium and replace it with 3 mL of basal induction medium supplemented with 10 µM SB-505124 and 50 ng/mL human basic fibroblast growth factor [2-MED-TXT]. Continuing incubating at 37 °C with 5% CO2 [3-MED].
2.4.1. Talent checks the embryoid body morphology under the phase contrast stereo microscope. TEXT: Day 2.  Editor: Keep this text overlay up for all of 2.4
2.4.2. *To be provided by authors: Phasecontrast microscope footage of the embryoid bodies. Editor: Show 2.4.1 and 2.4.2 together, either as a side-by-side or with 2.4.2 as an inlay during 2.4.1
2.4.3. Talent swirls the EBs to the middle of the well, removes the medium from the 6-well plate and adds 3 mL of the described medium. 
2.4.4. Talent transfers the plate to an incubator at 37 °C with 5% CO2. Alternatively, use a take from 2.3.3
2.5. The following two days, remove the medium and replace with 3 mL of basal induction medium supplemented with 25 ng/mL BMP-4 [1-CU-TXT], and continue incubation using the previous conditions [2-MED].
2.5.1. Close up of the plate as the talent removes the medium and replaces it with 3 mL of the described medium. Alternatively, use a take from 2.4.3. TEXT: Days 3 & 4. Editor: Keep this text overlay up for all of 2.5
2.5.2. Talent transfers the plate to an incubator at 37 °C with 5% CO2. Alternatively, use a take from 2.3.3
3.  Step II: Corneal differentiation in adherent culture
3.1. On day 4, prepare a mixture of 5 μg/cm2 human placental collagen type IV and 0.5 μg/cm2 laminin-521, diluted in 1x DPBS containing calcium(II) and magnesium(II) ions [1-MED-TXT]. Using this mixture, coat the 100 mm tissue culture dishes for adherent differentiation in a total coating volume of 5 mL per dish. [2-MED]. Seal the plates [3.1.3A], and store them at 4°C overnight [3-MED] [3.1.3B-TXT].
3.1.1. Talent mixes human placental collagen type IV with LN-521 laminin-521 to prepare the described mixture. 
3.1.2. Talent coats tissue culture dishes with the mixture of collagen type IV and LN-521 laminin-521.
3.1.3. Talent seals the plates with parafilm and places them in a refrigerator at 4 °C 
3.1.3A: [Added Shot]: Talent seals the plates with parafilm in the laminar hood
3.1.3B: [Added Shot]: Talent transfers them in a refrigerator at 4 °C. TEXT: Coat overnight at 4°C.
3.2. On day 5, warm all of the needed materials and reagents to room temperature in a laminar flow hood [1-CU].
3.2.1. Close up of the materials/reagents in the laminar flow hood as they warm to room temperature. Do not use any previous shots.
3.3. After this, remove the coating solution and add 10 mL of pre-warmed differentiation medium to each dish [1-MED-TXT]. Using a pipette, transfer the embryoid bodies from a single plate well across 2 to 3 tissue culture dishes [2-MED]. Then, gently shake each culture dish to evenly distribute the embryoid bodies [3-CU].
3.3.1.  Talent removes the coating from a single dish, then adds 10 mL of pre-warmed differentiation medium TEXT: Do not let the plates dry out.
3.3.2. Talent transfers the embryoid bodies EBs from a single well in a 6-well plate to 2-3 culture dishes with a pipette to one of the culture dishes. (Author Comment: Performed video demonstration for one dish only)
3.3.3. Close up of a culture dish as the talent gently shakes it.
3.4. Maintain the cells in adherent culture at 37 °C with 5% CO2 for the next two-and-a-half to three weeks [1-MED], making sure to replace the medium with 10 mL of fresh differentiation medium three times per week [2-MED]. Use a phase contrast microscope to regularly check the cells for the emergence of correct epithelial morphology [3-MED].
3.4.1. Talent transfers the culture dishes to an incubator at 37 °C with 5% CO2
3.4.2. Talent removes the old medium from a plate and replaces it with fresh differentiation medium
3.4.3. Talent, at a phase contrast microscope, checks on the cells in a culture dish.
4. Step III: Cryo-banking Human Pluripotent Stem Cell-derived Limbal Epithelial Stem Cells
4.1. To begin, pre-warm all of the needed materials and reagents to room temperature in the laminar flow hood [1-CU], except for the cryopreservation medium, which should be pre-chilled [2-MED].
4.1.1. Close up of the materials/reagents in the laminar flow hood as they warm to room temperature. Do not reuse any previous shots.
4.1.2. Talent places the cryopreservation medium in a fridge at 4 °C OR shows the cryopreservation medium being kept in the fridge at 4 °C. 
4.2. Next, detach the human pluripotent stem cell-derived limbal epithelial stem cells to single cell suspension by adding xeno-free trypsin-EDTA [4.2.1], and incubating at 37 °C with 5% CO2 [4.2.1A].
4.2.1. Talent adds the xeno-free trypsin-EDTA to the cells and sets the timer to 5 min.
4.2.1A. Reuse 2.2.2C
4.2A. 	After 5 minutes, remove the cells from the incubator and check the cell morphology to determine the optimal phase for trypsin removal [4.2.1B]. Carefully observe the cells to determine the optimal time to remove the xeno-free trypsin EDTA when the cells have rounded up, but have not to detached completely [4.2.2-SCOPE].
4.2.1B. Reuse 2.2.2D (Editor: If it looks better, 4.2.1B and 4.2.2 can be shown side-by-side for the entire VO for 4.2A)
4.2.2. *To be provided by authors: Series of phasecontrast microscope footages of the rounded limbal epithelial stem cell LESC morphology at optimal phase of detachment during trypsinisation, and images showing excess trypsinisation. Series of images to be provided by the authors by the end of week 36  (Author Comment: We would like to add a similar series of microscope pictures here for the LESCs as in 2.2.3 for the hPSCs demonstrating the correct time/morphology to remove the trypsin from the cells. We have cells currently in culture and could provide this series of images next week when the cells are at optimal differentiation stage. Is this possible?) (Editor: We may need to prompt the author for this lab media next week if they don’t provided it as promised)
4.2B. 	At the optimal time, remove the xeno-free trypsin-EDTA from the cells. Add defined trypsin inhibitor, and gently pipette to detach the cells [4.2.3]. Collect the single cell suspension in a 50 mL centrifuge tube [4.2.4].
4.2.3. Reuse 2.2.4 (Editor: The authors may provide a SCOPE image here, as they did for 2.2.5, to show the cell suspension on the well plate after detaching the cells. If they provide this image, please include it here just as 2.2.5 was included during 2.2.4)
4.2.4. Reuse 2.2.6A
4.2C. 	Centrifuge at 300 x g for 5 minutes [4.2.5]. Then, remove the supernatant and re-suspend the cells in 1 mL of culture medium [4.2.6].
4.2.5. Reuse 2.2.6B (Editor: 2.2.6B might be slated as 2.2.7)
4.2.6. Reuse 2.2.7 (Editor: 2.2.7 might be slated as 2.2.8)
4.2D.	 After counting the cells [4.2.6A], centrifuge them at 300 x g for 5 minutes [4.2.7].
4.2.6A. Reuse 2.3.1
4.2.7. Talent places the single cell suspension in a centrifuge, and then closes the centrifuge lid.
4.3. Aspirate the medium [1-CU], and re-suspend the cells in pre-chilled, xeno-free cryopreservation medium [2-MED]. Using a pipette, transfer the single cell suspension into cryotubes so that each cryotube contains between 500,000 to 1 million cells in 1 mL cryopreservation medium [3-MED].
4.3.1. Close up shot of the medium being aspirated.
4.3.2. Talent re-suspends the cells in cryopreservation medium.
4.3.3. Talent uses a pipette to transfer the cells – now in cryopreservation medium – to a cryotube.
4.4. Place the tubes in a freezing container [1-MED]. Within 5 minutes, transfer them to a freezer at -80 °C for overnight storage [2-MED].
4.4.1. Talent places the tube into a freezing container.
4.4.2. Talent transfers, in the freezing container, to a freezer at -80 °C. This is in a different room on the same floor. 
4.5. The next day, transfer the tubes to liquid nitrogen for long-term storage [1-MED].
4.5.1. Talent transfer the tubes into liquid nitrogen. This is in a different room on the same floor. 
5. Step IV: Thawing the Cryopreserved Human Pluripotent Stem Cell-derived Limbal Epithelial Stem Cells
5.1. Before thawing the cells, coat all needed dishes and plate wells with a mixture of 5 μg/cm2 human placental collagen type IV and 0.5 μg/cm2 LN-521 and pre-warm all of the needed materials and reagents to room temperature in the laminar flow hood [1-MED].
5.1.1. Talent transfers all of the materials/reagents (including precoated culture plates) to the laminar flow hood. Alternatively, use a take from 3.2.1 
5.2. Next, remove the coating solution from the dishes and plate wells [1-MED-TXT], and add appropriate volume of pre-warmed differentiation medium [2-CU].
5.2.1. Talent removes the coating solution from the dishes. TEXT: Do not let the dishes/plates dry out. Editor: Keep this text overlay up for all of 5.2
5.2.2. Close up as talent adds pre-warmed differentiation medium to the dishes and 6-well plates.
5.3. Add pre-warmed differentiation medium to a 15 conical tube [1-MED]. Thaw the cells quickly to room temperature [2-MED]. Once thawed, immediately transfer the cell suspension to the conical centrifuge tube [3-MED].
5.3.1. Talent pipettes pre-warmed differentiation medium to a 15 mL conical centrifuge tube 
5.3.2. Talent holds the vessel of cells to thaw it to room temperature.
5.3.3. Talent transfers the cell suspension from cryotube to a 15 mL conical centrifuge tube containing 5 mL of pre-warmed differentiation medium.
5.4. Centrifuge at 300 x g for 5 minutes [1-MED]. Aspirate the medium, and re-suspend the cell pellet in differentiation medium to remove any cryopreservation medium [2-MED].
5.4.1. Talent places a 15 mL conical centrifuge tube into a centrifuge, and then closes the centrifuge lid. Use a take from e.g. 2.2.6.
5.4.2. Talent re-suspends the cell pellet in differentiation medium.
5.5. Plate the cells onto pre-coated dishes in differentiation medium at a density of 40,000 – 50,000 cells/cm2 [1-MED]. Maintain the cells at 37 °C with 5% CO2, replacing the differentiation medium three times a week [2-MED].
5.5.1. Talent places the cells onto pre-coated dishes in differentiation medium, by transferring correct amount of cell suspension onto a dish by pipetting.
5.5.2. Talent transfers the plates into an incubator at 37 °C with 5% CO2 Use one of the previous shots. (Editor: 2.2.2C should show this action – though you should be able to use any of the shots with the incubator as long as it looks good enough)

6. Results: Differentiation of Human Pluripotent Stem Cells to Clinically Compatible Corneal Limbal Epithelial Stem Cells
6.1. On laminin-521 [1-LM], the undifferentiated high-quality, feeder-free human pluripotent stem cells first form distinct colonies with sharp edges, which merge to homogenous monolayers upon confluence [2-LM]. Culturing in basal induction medium supplemented with 5 μM blebbistatin for 24 hours typically produces a suspension of tight, regular embryoid bodies of various sizes [3-LM].
6.1.1. LAB MEDIA: Hongisto et al. Fig1.tif – Show only Figure 1B
6.1.2. LAB MEDIA: Hongisto et al. Fig1.tif – Still showing only Figure 1B. Visually emphasize the left-most image, which is labeled “FF hPSC”.
6.1.3. LAB MEDIA: Hongisto et al. Fig1.tif – Still showing only Figure 1B. Visually emphasize the second image from the left, labeled “EBs in induction”. Hold this emphasis for 6.2.1
6.2. While the embryoid body morphology should not change dramatically during the surface ectodermal induction in suspension [1-LM], colonial outgrow is seen to appear soon after the embryoid bodies are plates onto the collagen type IV and laminin-521 combination matrix in differentiation medium [2-LM].
6.2.1. LAB MEDIA: Hongisto et al. Fig1.tif – Still showing only Figure 1B. Hold the emphasis from 6.1.3
6.2.2. LAB MEDIA: Hongisto et al. Fig1.tif – Still showing only Figure 1B. Visually emphasize the third and forth images from the left, labeled “Plated EBs” and “Day 7 LESC”, respectively.
6.3. Within 21 – 25 days of differentiation, the cells form confluent homogenous layers with polygonal morphology that is typical to epithelial cells [1-LM].  The cells may then be cryostored for later use, as viability and morphology are well preserved after thawing [2-LM].
6.3.1. LAB MEDIA: Hongisto et al. Fig1.tif – Still showing only Figure 1B. Visually emphasize the fifth images from the left, labeled “Day 24 LESC”.
6.3.2. LAB MEDIA: Hongisto et al. Fig1.tif – Still showing only Figure 1B. Visually emphasize the right-most image, labeled “After thawing”.
6.4. At day 24 of differentiation [1-LM], the vast majority of the cells express Paired box protein PAX6 (pronounce “P-A-X-six”) – the key regulator of eye development [1-LM] – as well as p63α (pronounce “P-sixty-three-alpha”), the widely recognized LESC marker [3-LM]. ΔNp63 (pronounce “delta-N-P-sixty-three”)  is co-expressed in most of the p63α-positive cells, confirming the most cornea-specific ΔNp63α-positive cell phenotype [4-LM].
6.4.1. LAB MEDIA: Hongisto et al. Fig 3.tif – Show only Figure 3A.
6.4.2. LAB MEDIA: Hongisto et al. Fig 3.tif – Still showing only Figure 3A. Visually emphasize the image labeled PAX6 (second column from the left, second row down)
6.4.3. LAB MEDIA: Hongisto et al. Fig 3.tif – Still showing only Figure 3A. Visually emphasize all of the images labeled p63α (this includes all of the left-most column except the top image, and the top most image in the column that’s second from the left)
6.4.4. LAB MEDIA: Hongisto et al. Fig 3.tif – Still showing only Figure 3A. Visually emphasize the image in the upper-left corner, labeled “ΔNp63”
6.5. Other markers are expressed in part [1-LM] while others are undetectable at this point [2-LM], indicating differentiation has progressed towards the unipotent limbal epithelial progrenitors, but that terminal differentiation into mature corneal epithelial cells has not yet occurred [3-LM].
6.5.1. LAB MEDIA: Hongisto et al. Fig 3.tif – Still showing only Figure 3A. Visually emphasize the images for CK-14 and CK-15.
6.5.2. LAB MEDIA: Hongisto et al. Fig 3.tif – Still showing only Figure 3A. Visually emphasize the images for OCT3/4 and CK-12.
6.5.3. LAB MEDIA: Hongisto et al. Fig 3.tif – Still showing only Figure 3A. Remove all previous emphasis the hold on this image for the remaining voiceover narration.
6.6. On average, each undifferentiated feeder-free human pluripotent stem cell generates 0.7 cells by day 25 [1-LM]. At least 65% ΔNp63α-positive cell population can be expected by day 24 [2-LM]. Cryopreservation further purifies the cell population [3-LM].
6.6.1. LAB MEDIA: Hongisto et al. Fig 3.tif – Show only Figure 3B.
6.6.2. LAB MEDIA: Hongisto et al. Fig 3B.tif – Still showing only Figure 3B, emphasize the white bars.
6.6.3. LAB MEDIA: Hongisto et al. Fig 3B.tif – Still showing only Figure 3B, emphasize the black bars.


7. Conclusion (said by authors on camera)

7.1. Meri Vattulainen (MSc): Overall, the methods presented here are relatively simple, but there are few critical points to success. High quality of the starting material is essential, as well as gentle, fluent cell culture techniques in general [1-INT].
7.1.1. Meri Vattulainen says the above statement in an interview style shot, looking slightly off-camera.
7.1.2. Shots from step 2.1 can be shown during “High quality of the starting material is essential, as well as gentle, fluent cell culture techniques in general”

7.2. Heidi Hongisto (PhD): This protocol provides robust means to produce limbal epithelial stem cells for clinical applications, as well as for various research purposes. Moreover, the method can be easily modified for differentiation of retinal pigment epithelial cells [1-INT].
7.2.1. Heidi Hongisto says the above statement in an interview style shot, looking slightly off-camera.


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, .eps, 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.  

Hongisto et al. Fig1.tif
Hongisto et al. Fig 3.tif

2.1.3 Phasecontrast microscope footage of the undifferentiated human pluripotent stem cells
2.2.3 Series of phasecontrast microscope footages of the rounded hPSC morphology at optimal phase of detachment during trypsination, and images showing excess trypsination
2.2.5 Phasecontrast microscope footage of the single cell suspension on the well plate after detaching the cells
2.4.2 Phasecontrast microscope footage of the embryoid bodies
4.2.4 Series of phasecontrast microscope footages of the rounded LESC morphology at  optimal phase of detachment during trypsination, and images showing excess trypsination (Author Comment: To be provided during week 36)


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 are included in the email accompanying the finalized script.
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