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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Yes, Nikon TS100-F.  There are no steps in the video protocol that need to be filmed via a microscope. 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? No
C.  Which steps of your protocol will viewers benefit most from having filmed?  No specific step was highlighted.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?
In order to achieve high cell numbers, it is important to ensure that the digested ear and tail tissues are grinded well and according to the recommended time. Following grinding, it is necessary to shake the cell strainer to wash out the remaining cells.   These points are sufficiently stressed.
E.  Will the filming need to take place in multiple locations? No
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. 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this protocol is to establish primary fibroblast cultures from the ears and tail of mice. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Muznah: This method can help answer key questions in the cell biology field, such as the difference between healthy and cancer cells. 

1.2. Muznah: The main advantage of this technique is that we can generate fibroblasts from ears that were stored in medium at room temperature for up to 10 days before isolating the cells. 

1.3. Muznah: Though this method can provide insight into mouse biology, it can also be applied to other mammalian animal model organisms, such as rats and rabbits.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the National University of Singapore.
Protocol (read by voice talent at JoVE):

2. Extraction of Fibroblasts from Ear and Tail Tissue
2.1. Before collecting the tissues, load ten-centimeter culture dishes with 10 mL of complete medium. [2.1.2-MED]

2.1.1. preparing plates with medium

2.2. Then, after the mouse has been euthanized, proceed with using sterilized instruments [2.2.1-MED] to collect the tissue samples.  [2.2.2-CU]

2.2.1. setting up mouse at dissection stage

2.2.2. starting the tissue dissection

2.3. Collect ear tissues with about a one centimeter radius [2.3.1 – SCOPE] and collect about five centimeters of tail tissue. [2.3.2 - ECU]

2.3.1. Cutting out an ear tissue sample

2.3.2. Snipping off a tail tissue sample

2.4. Transfer the tissues to a conical tube loaded with 40 mL of 70% ethanol.  [MED]

2.4.1. Film as written

2.5. Let them soak for five minutes [2.5.1-ECU] and then air dry them in an open 10-cm culture dish for five minutes, in a fume hood. [2.5.2-MED]

2.5.1. detail of tissues in tube

2.5.2. opening tube, transferring tissues to empty plate well

2.6. After the tissues dry, [2.6.1-ECU] transfer them onto the media-loaded plate. [2.6.2-MED]

2.6.1. show dry tissues on plate

2.6.2. tissues lifted from dry plate and placed in media-loaded plate

2.7. Now, snip the hair off all the tissues using scissors, and then cut the tissues into pieces smaller than three millimeters.  [ECU]

2.7.1. Film as written

2.8. Transfer the diced tissue to cryotube vials [2.8.1-CU] and, then, fill the vials with collagenase D-pronase solution to the 1.8 mL mark. [2.8.2-ECU]

2.8.1. adding chunked up tissue to cryotube

2.8.2. filling cryotube with tissues to 1.8 mL mark with solution

2.9. Now incubate the tissues at 37 ºC with shaking at 200 rpm for 90 minutes. [MED]

2.9.1. in incubator or warm room: securing tubes to shaker and turning on shaker  

2.10. At the hood, load a dish with 10 mL of complete medium.  [MED]
2.10.1. film as written

2.11. Over the dish, place a 70 micron cell strainer [2.11.1-CU] and, after the incubation, load the tissue digestion into the strainer. [2.11.2-CU]

2.11.1. film as written 

2.11.2. film as written

2.12. Now, grind the tissues in the strainer using a plunger.  [CU] 

2.12.1. grinding of tissue

2.13. Do this for at least five minutes. [MED]

2.13.1. as above, wider view

2.14. Occasionally shake the strainer into the medium to wash out dissociated cells. [MED]

2.14.1. film as written
2.15. Muznah: It is important that the digested ear and tail tissues are ground up well, in order to collect a good number of cells.  Also, be sure to shake the cell strainer after grinding the tissue.  This will wash out additional cells from the strainer. [MED/WID]

2.15.1. Interview shot, at lab bench

2.16. Next, collect the cell suspension in a 15-mL conical tube.  [MED]

2.16.1. film as written

2.17. Then, rinse the strainer with 10 mL of medium and add the rinse solution to the collection.  [MED]

2.17.1. film as written

2.18. Now, wash the cells. Firstly, spin the cells down in a refrigerated centrifuge.  [WID/TEXT]

2.18.1. loading centrifuge, programming and starting, TEXT: 4 ºC, 7 min, 580 x g
2.19. Secondly, remove the supernatant [2.91.1-ECU] and, thirdly, suspend the cells in 10 mL of complete medium.  [2.19.2-CU]

2.19.1. side view of tube, show supernatant being aspirated

2.19.2. adding medium to tube and mixing pellet into solution

2.20. Repeat the wash once more [2.18.1] and finish the procedure with [2.19.1] the cells in complete medium ready for culturing.  [2.19.2]
3. Cell Culture and Sub-Culturing of Fibroblasts
3.1. To culture the cells, first, [3.1.1-WID] transfer the cell suspensions to 10-mL culture dishes. [3.1.1-MED]

3.1.1. establishing shot of talent at cell culture hood

3.1.2. film as written

3.2. Then, add 10 µL of amphrotericin B solution to each culture.  [MED/TEXT]

3.2.1. film as written, TEXT: 10 µL of 250 µg amphrotericin B  / mL

3.3. Now, incubate the cells for three days.  [WID]

3.3.1. loading cells into incubator

3.4. On the third day, replace the medium with fresh complete medium with amphrotericin B. [MED]

3.4.1. changing medium on cells at hood

3.5. Soon after, the cultures will reach 70% confluency. [ECU]

3.5.1. cell culture at 70% confluency

3.6. At this point, remove the medium and rinse the culture with 5 mL of 1X PBS. [MED]

3.6.1. film as written, show 1X PBS bottle label

3.7. Then, replace the PBS with 2 mL of 1X trypsin-EDTA solution [3.7.1-MED] and incubate the cells for five minutes. [3.3.1]

3.7.1. Film as written, show the 1X trypsin-EDTA  bottle label

3.8. After the brief incubation, gently tap the dishes [3.8.1-CU] and add 6 mL of fresh complete medium to each dish. [3.8.2-MED]

3.8.1. tapping dish

3.8.2. loading pipette with medium and adding medium to dish

3.9. Now, pipette the released cells from the dish to two 15-mL conical tubes.  [MED]

3.9.1. drawing solution off dish into pipette and depositing equal volumes in two 15-mL tubes

3.10. Then, spin the tubes down for five minutes at 450 G in a refrigerated centrifuge. [MED]

3.10.1. Loading centrifuge and starting program

3.11. Re-suspend the pellets in 5 mL of complete medium and measure the cell density of the suspensions. [WID]

3.11.1. measuring optical density of the two cells suspensions 

3.11.2. [added] counting the cells

3.12. Now, seed the cells to 10-cm dishes at 200 thousand per dish.  [MED]

3.12.1. dialing in pipette and filling tip with precise volume of cell suspension, then adding to culture dish

3.13. Incubate these cells for three to four days, until they reach 70% confluency [3.13.1] and then repeat the process of collecting [3.7.1] and re-plating the cells at a specific density. [3.11.1] They can be grown this way for up to 25 days. [3.12.1]

3.13.1. talent opens incubator and inspects plates of cells therein
4. Results: Fibroblast Culture Hardiness and Purity
4.1. Three days after the cell extraction there WAS significant debris in the culture before exchanging the medium. The cell debris is highlighted with white arrows.  The scale bar represents 100 microns.

4.1.1. Fig 1

4.2. New medium significantly reduced the cell debris.

4.2.1. Fig 2

4.3. Three-day old cultures produced from tissue that had been stored at room temperature for ten days, demonstrated that the fibroblasts are fairly hardy.  From such tissues, 70 to 80 percent fibroblast confluency was achieved after five to six days.

4.3.1. Fig 3

4.4. The cells were labelled with a marker for fibroblasts, vimentin, seen in red. DAPI was used to label the nuclei, which is seen in blue.  The scale bar is 10 microns.  The uniform staining suggests that the fibroblast culture is pure.  The described protocol routinely got this result.

4.4.1. Fig 4
5. Conclusion (said by authors on camera)
5.1. Muznah: After watching this video, you should have a good understanding of how to quickly and reliably establish primary fibroblast cultures.  

5.2. Muznah: While attempting this procedure, extra attention should be given during the extraction of fibroblasts from the tissue as insufficient grinding of the digested tissue may result in lower cell numbers.
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.  

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 are included in the email accompanying the finalized script.
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