Submission ID #:  56863
Editor Name:  Linda DiBella
Videographer name: Michael Schmidt-Olsen
Film Date:  10/26/2017
Link: http://www.jove.com/files_upload.php?src=17343263
Authors and Affiliations: 

Claus Johansen

Department of Dermatology, Aarhus University Hospital, Aarhus, Denmark

claus.johansen@clin.au.dk
Tel: +4578461906

Title:   Generation and Culturing of Primary Human Keratinocytes from Adult Skin
Corresponding Author:  Claus Johansen

A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)____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: ___

B.   Software Usage: 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __2.4, 2.5, 2.7, 2.8, 3.1 and 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.) ________None
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) ___Y____ If yes, how far apart are the locations? __________maximum of 10 meters_________________________________________

1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to generate primary human keratinocytes that can be used as a model to study cutaneous biology in vitro. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Claus Johansen: This method can help answer key questions in the epidermal cell biology field, such as how human keratinocyte differentiation is regulated or as a model for studying inflammatory skin diseases. 
1.2. Claus Johansen: The main advantages of this technique are that primary human keratinocytes can be conventionally isolated from adult skin of both men and women and can include skin from people of any age older than 18.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Claus Johansen: Demonstrating the procedure will be Annette Blak Rasmussen, a technician from my laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Regional Ethical Committee of Region Midtjylland, Denmark (M-20110027). 
Protocol: (read by voice talent at JoVE)
2. Isolation of Keratinocytes from Human Skin
2.1. To begin, prepare a 50 mL solution of 0.25% trypsin and 0.1% glucose in DPBS [1-WIDE].  Then mix and filter sterilize the solution [2-MED/CU-TXT].  Prepare 10 mL of RPMI-1640 + 2% FBS, 50 mL of DPBS, and keratinocyte serum-free medium, or KSFM [3-CU].
2.1.1. Talent at bench preparing trypsin and glucose in DPBS

2.1.2. Talent finishes mixing solution and filter sterilizes (TEXT: 0.2 (m filter)
2.1.3. RPMI 1640/FBS and DPBS on bench and then talent places KSFM down next to them
2.2. Add KSFM supplements and 250 µL of gentamycin to 500 mL of KSFM [1-MED/CU]. Then pre-warm the solutions to 37 °C before use [2-CU].
2.2.1. Talent adds KSFM supplements and gentamycin to KSFM
2.2.2. Talent places solutions into incubator water bath to prewarm 
2.3. Collect 10 cm x 15 cm skin samples from healthy adult volunteers undergoing plastic surgery [1-CU]. Keep the skin cool by transporting the skin samples in a Styrofoam box containing a cooling element [2-MED]. If necessary, store the skin sample at 4 °C overnight [3-WIDE].
2.3.1. Talent collects skin samples undergoing plastic surgery
2.3.2. Talent places samples into Styrofoam box with cooling element and picks up box to transport
2.3.1 and 2.3.2 were combined to one scene/shoot
2.3.3. Talent places samples into fridge
2.4. Using sterilized scissors, scalpels, and forceps, remove fat from underneath the skin section [1-CU/ECU].  Then using needles, buckle out the skin section on a sterile cover on top of a plate [2-CU-TXT]. With a dry sterilized gauze pad, clean the skin. Then follow with 70% ethanol on a sterilized gauze pad [3-CU].
2.4.1. Talent uses sterilized scissors, scalpel, and forceps to remove fat from underneath skin section
2.4.2. Talent uses needles to buckle out the skin section (TEXT: ~ 10 cm x 15 cm)
2.4.3. Talent finishes clean skin with dry sterilized gauze pad then follows with 70% ethanol
2.5. Next, using a foot planer, cut off the upper epidermal layer of the skin section and transfer it into a 9-cm Petri dish [1-ECU]. Then, immediately add 25 mL of the previously prepared DPBS/trypsin/glucose solution to the Petri dish [2-CU]. Incubate the samples at 37 °C for 30 min [3-WIDE].
2.5.1. Talent uses foot planer to cut the upper epidermal layer and transfers into petri dish
2.5.2. Talent adds DPBS/trypsin/glucose
2.5.3. Talent places dish into incubator
2.6. Using a pipette, remove the DPBS/trypsin/glucose solution from the Petri dish and add 10 mL of RPMI-1640 + 2% FBS to inactivate the trypsin [1-CU].
2.6.1. Talent finishes removing DPBS/trypsin/glucose and adds RPMI-1640 + 2% FBS
2.7. Now, with two forceps, release the epidermal cells into the medium by gently scraping and agitating both the epidermal and the dermal compartment of the skin sections [1-CU]. 
2.7.1. Talent uses forceps to agitate epidermal and dermal compartments of skin sections
2.8. Filter the epidermal cell suspension through a metal filter and collect the filtrate into a 50-mL tube [1-CU-TXT]. Add the remaining skin sections to a 50-mL tube containing 10 mL of RPMI-1640 without FBS and vortex for 10 s [2-MED/CU]. 
2.8.1. Talent filters suspension through filter and it is seen dripping into tube (TEXT: 1 mm hole size)
2.8.2. Talent finishes adding remaining sections to 50 ml tube and vortexes

2.9. Filter this suspension through the metal filter into a 50-mL tube containing the epidermal cell suspension [1-CU]. Then add DPBS to a total volume of 50 mL [2-CU].
2.9.1. Talent adds suspension to filter and it drips into tube with epidermal cell suspension filtrate
2.9.2. Talent adds DPBS to 50 mL
2.10. Centrifuge the cell suspension at 450 x g and room temperature for 10 min [1-MED].   Then remove the supernatant and depending on the size of the cell pellet, resuspend the epidermal cell pellet in approximately 10 mL of 37 °C KSFM [2-CU].
2.10.1. Talent places samples into centrifuge and sets speed and time and starts spin
2.10.2.  Talent finishes removing supernatant and adds warm KSFM
2.11. Using the Trypan Blue staining method, count the cells under a microscope [1-MED-TXT]. Then to each 75 cm2 culture flask, transfer 8 x 106 cells together with 12 mL of 37 °C KSFM. Gently shake the culture flasks to ensure uniform distribution of the cells [2-MED/CU].
2.11.1. Talent sitting at microscope counting cells (TEXT: A 10 cm x 15 cm skin section yields ~ 50–100 x 106 cells)
2.11.2. Talent finishes transferring cells to culture flasks and shakes a flask 
2.12. Incubate the keratinocytes in a 37 °C incubator with 100% humidity and 5% CO2 [1-WIDE]. Change the medium after 2 days and then three times weekly [2-MED]. 
2.12.1. Talent places flasks into incubator

2.12.2. Talent changes medium

3. Passaging of Keratinocytes 
3.1. When the cells reach 70 - 80% confluency, heat the appropriate amount of 0.05% Trypsin-EDTA solution to 37 °C in an incubator [1-MED]. Remove the medium from the cells, and add 4.5 mL/75 cm2 culture flask of pre-warmed 0.05% Trypsin-EDTA solution to the cells [2-MED/CU]. 
3.1.1. Talent places Trypsin into incubator (TEXT: ~ 2 weeks)
3.1.2. Talent adds Trypsin EDTA to cells

3.2. After placing the culture flask in the 37 °C incubator for approximately 5 min [1-WIDE], check under the microscope if the cells have started to loosen [2-MED]. 
3.2.1. Talent removes culture flask from incubator
3.2.2. Talent sitting at microscope places flask on stage and looks through oculars at cells
3.3. When approximately 50% of the cells have loosened, gently hit the culture flask against the hand to loosen the remaining cells [1-MED/CU]. Then, to inactivate the trypsin, add 6 mL of 37 (C RPMI-1640 + 2% FBS to the 75 cm2 culture flask and transfer the cell suspension to 50 mL tubes [2-CU].
3.3.1. Talent hits the flask against their hand to loosen cells
3.3.2. Talent adds warm RPMI-1640 + 2% FBS to flask and transfers suspension to tubes
3.4. Rinse the culture flasks with 3 mL of RPMI 1640 + 2% FBS and add the medium to the 50 mL tubes [1-CU]. Then centrifuge the cells for 10 min at 450 x g and room temperature [2-MED].
3.4.1. Talent rinses culture flask with medium and adds to the tubes
3.4.2. Talent places tubes into centrifuge, closes door and starts spin 
3.5. Use 10 mL of 37 (C KSFM to resuspend the pelleted cells [1-CU]. Then count and transfer 3 x 106 cells to a 150 cm2 culture flask together with 20 mL of 37 (C KSFM [2-MED/CU].
3.5.1. Talent adds warm KSFM to cells and resuspends
3.5.2. Talent transfers cells to 150 cm2 culture flasks – have hemocytometer in frame to show that cells have been counted
3.6. Gently shake the culture flask to ensure uniform distribution of the cells before returning the cells to the incubator [1-CU-TXT]. 
3.6.1. Talent gently shakes the culture flask (TEXT: 37 (C)
4. Freezing Keratinocytes
4.1. When the culture is 80 - 90% confluent, after trypsinizing and transferring the cells to 50 mL tubes as demonstrated earlier in this video, rinse the culture flasks with 6 mL of RPMI 1640 + 2% FBS and add it to the 50 mL tubes [1-MED/CU-TXT]. 
4.1.1. Talent rinses culture flasks and transfers medium to 50 mL tubes that have the cells in them (TEXT: 9 mL 0.05% Trypsin-EDTA solution/150 cm2 culture flask)
4.2. Centrifuge the tubes for 10 min at 450 x g and 4 °C [1-MED]. Then prepare ice-cold cell freezing medium [2-MED/CU-TXT].
4.2.1. Talent places tubes into centrifuge and sets speed and time with temp already at 4 (C
4.2.2. Talent prepares freezing medium (TEXT: KSFM + 10% DMSO)
4.3. Resuspend the cell pellet in KSFM + 10% DMSO [1-CU].  Then, after counting the cells, freeze them at a density of 6 x 106 cells/mL using standard slow-freezing cryopreservation methods [2-MED].  Store the keratinocytes in liquid nitrogen until ready to use [3-MED/CU-TXT].
4.3.1. Talent resuspends cell pellet
4.3.2. Talent places cells in freezer or other freezing location for freezing
4.3.3. Talent transfers cells into liquid nitrogen (TEXT: Vapor phase)
5. Results: Primary Human Keratinocyte Culture from Adult Skin
5.1. As seen here, human keratinocytes were isolated and cultured as demonstrated in this video and then stimulated with calcium.  These images show the morphological changes due to the addition of calcium on days 1 and 2 compared to control treated cells [1-LM].

5.1.1. LAB MEDIA Figure 1, Editor, begin by adding in the top row of panels from left to right, and then for ‘and then stimulated with calcium,’ add in the bottom two panels.  For the first part of the second sentence, use arrows pointing up from below panels C and E to point them out and for ‘compared to control treated cells,’ point out B and D using arrows pointing down from above the panels.
5.2. In addition to morphological changes, the addition of calcium also resulted in an increase in transcription of mRNA for the differentiation marker involucrin, 5.5 fold after 24 h and 3.5 fold after 48 h [1-LM].

5.2.1. LAB MEDIA Figure 2, Editor, begin with the 48 h portion of the graph hidden.  When involucrin is mentioned, add in the Y axis label for it.   Then when ‘3.5 fold’ is mentioned at the end of the sentence, make it visible.
5.3. In this experiment, cultured keratinocytes were stimulated with IL-1β for various amounts of time. As seen by Western blotting, within 5 min, IL-1β stimulation led to a rapid activation/phosphorylation of p38 MAPK, as IL-1β stimulation had no effect on p38 MAPK total protein levels.  After 1 h, IL-1β-induced p38 MAPK phosphorylation returned to basal levels [1-LM].
5.3.1. LAB MEDIA Figure 3, Editor, begin with only the three bars of black bands.  Add in the IL-1β text and text underneath it for the end of the first sentence.  For ‘rapid activation/phosphorylation of p38 MAPK,’ add in the left hand label for the top bar of bands and the bottom bar of bands and for the end of the sentence, add in the left hand label for the middle bar.  For the last sentence, use arrows to point out that the dark bars have faded in the 1h, 2h, and 6h spots in the top bar.
6. Conclusion (said by authors on camera)

6.1. Claus Johansen: After its development, this technique paved the way for researchers in the field of human epidermal cell biology to explore the role of keratinocytes in innate immune responses as well as in skin development.
6.2. Claus Johansen: After watching this video, you should have a good understanding of how to isolate and culture primary keratinocytes from adult human skin which can be used as a model to study cutaneous biology in vitro.
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.
5.1.1 LAB MEDIA figure1.tif - Calcium-induced terminal differentiation

5.2.1 LAB MEDIA figure2.tif - The expression of involucrin is increased upon calcium stimulation
5.3.1 LAB MEDIA figure3.tif - IL-1β-induced phosphorylation of p38 MAPK
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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