ALL VO RECORDED IN A SINGLE TAKE (all are tk1)

Submission ID #: 50311
Editor Name: Bridget Colvin
Videographer name:

Film Date: 
Authors and Affiliations: Dongsheng Gu, Qipeng Fan, and Jingwu Xie, Department of Pediatrics, Wells Center for Pediatric Research, IU Simon Cancer Center, Indiana University, Indianapolis, IN 

Title: Cell Population Analyses during Skin Carcinogenesis

Author Correspondence: donggu@iupui.edu, qifan@iupui.edu, jinxie@iupui.edu
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: and specify the steps by number/short description: 
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:

1-5 (all steps) 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2&3; a good illustration in the video
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 perform cell population analyses in the mouse model of skin cancer basal cell carcinomas. (Intro) This is accomplished by first inducing target gene expression in mice. (P1) In the second step, the epidermis is isolated from the mouse skin. (P2) After generating a single cell suspension, the epidermal cells are labeled with specific cell surface markers. (P3) Ultimately, cell population changes during tumor development in the skin can be monitored by flow cytometric analysis. (P4)
(P1) Untitled-JOVE1.tif – top line
(P2) Untitled-JOVE1.tif – show the two animals under “Gross” (but w/o “Gross”) and the text to the right
(P3) Untitled-JOVE1.tif – Add the two images under “H&E”
(P4) Untitled-JOVE2.tif
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. Jingwu Xie: This method can help answer key questions in the skin cancer field, such as how do different cell types contribute to the development of skin cancer?
1.2. Dongsheng Gu: Though this method can provide insight into cellular interactions during skin cancer development, it can also be applied to other systems, such as pancreatic cancer.
1.3. Qipeng Fan: Visual demonstration of this method is critical, as it is hard to determine when the experiment should be terminated without visual illustration.   
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. Generating K14-creER+ R26-SmoM2YFP+ mice and Inducing SmoM2 expression in skin keratinocytes
2.1. To begin, mate K14-CreER mice (pronounced: keratin-fourteen cree-E-R mice) (TEXT: “K14” mice: K14-CreER+ ) -- referred to as K14 mice -- with Rosa 26 mice containing the YFP-tagged mutant smoothened gene, SmoM2 (pronounced smoo-M-two) (TEXT: “Smo” mice: R26-SmoM2YFP+) – referred to as Smo mice. 
Voice Talent:  Please record a long version (2.1a) and a short version (2.1b) of the final sentence for step 2.1
2.1a.  This mating generates double positive, YFP-tagged, K14-CreER-positive R26-SmoM2-positive mice (pronounced keratin-fourteen cree-E-R-positive; Rosa-twenty-six-smoo-M-two-Y-F-P-positive mice) (TEXT: K14-creER+ R26-SmoM2YFP+). 

2.1b. This mating generates double positive, YFP-tagged, K14-Smo mice (pronounced K14 smoo mice) (TEXT: K14-creER+ R26-SmoM2YFP+).
2.1.1. WIDE: Talent moves K14-CreER mouse from its cage into a cage with R26-SmoM2YFP+ mouse/mice (Video Editor: For VO, please use 2.1 and then either 2.1a or 2.1b here. The long version, 2.1a, is what the authors had in the script, so it’s preferable. However, if the single shot for this step is too short to cover the lengthy VO, then use 2.1b.)
2.2. Next, immerse 0.5 cm long tail specimens harvested from 3-6 week old double positive mice in directPCR tail lysis solution with 1 mg/ml of proteinase K. Then incubate the specimens overnight at 55°C with shaking. 
2.2.1. MED: Few seconds of Talent placing tail specimens into directPCR tail lysis solution

2.2.2. MED: Talent places specimens/solution onto shaker
2.3. The next day, spin the tissue at top speed in a micro-centrifuge to remove debris. Then, to genotype each animal, use 1 l of the supernatant from each specimen in individual PCR reactions with the primers and conditions as recommended by the vendor. 
2.3.1. MED: Talent places tube(s) into micro-centrifuge
2.3.2. MED: Talent transferring 1 (l aliquots of supernatants into PCR reaction tubes/plate
2.3.3. MED: Talent placing samples into thermal cycler
2.4. Now use a curved, 20 gauge feeding needle to administer tamoxifen to animals double positive for K14Cre-ER and Rosa 26 by oral gavage for 5 consecutive days to induce SmoM2 expression in the keratinocytes.
2.4.1. MED: Few seconds of Talent grasping/restraining mouse

2.4.2. CU: Few seconds of need being placed/oral gavage being administered (TEXT: 5 mg/kg in 50 l vegetable oil/feeding) 
3. Skin specimen preparation and Epidermis isolation 
3.1. To harvest the skin for cell analysis, first use a trimmer to remove the fur from the euthanized animal. Then remove the mouse skin and immerse the tissue in dispase solution at 37°C for 1-2 hours.
3.1.1. WIDE: Few seconds of Talent shaving mouse (more Talent than mouse in frame) (TEXT: Euthanasia = CO2 plus cervical dislocation)
3.1.2. CU (only area where skin is being harvested): Few seconds of skin being harvested from mouse

3.1.3. CU: At least one skin specimen being placed into dispase solution
3.1.4. MED: Talent places specimens at 37°C (TEXT: <8 wks old = 1 hr; >8 wks old = 2 hr)
3.2. In general, the phenotypes are more severe on the ear and the tail of GFP-tagged, K14-smo mice.
3.2.1. ECU: Shot of GFP-tagged, K14creER R26-SmoM2 mouse ear
3.2.2. ECU: Shot of GFP-tagged, K14creER R26-SmoM2 mouse tail
3.3. Following the dispase treatment, use a pair of forceps to separate the epidermis from the dermis.
3.3.1. CU: Few seconds of forceps being used to separate the epidermis from the dermis
4. Single cell generation
4.1. Now use a pair of scissors to mince the epidermis. Then immerse the tissue in collagenase IV solution for 1-2 hours at 37°C in a 50 ml tube, gently swirling the tube every 20 minutes to dissociate the cells.
4.1.1. WIDE: Few seconds of Talent using scissors to mince epidermis
4.1.2. CU: Shot of tissue being immersed into collagenase IV
4.1.3. MED: Talent takes tube out of 37°C, swirls tube 
4.2. Use a microscope to confirm cell disassociation. When single cells can be detected in the collagenase medium, incubate the specimen for an additional 30 minutes to increase the cell yield.
4.2.1. MED: Talent sits down at microscope, looks at sample
4.2.2. MED: Talent incubating specimen (TEXT: 1 mouse epidermis ≈ 10 X 106 of cells)
4.3. Then filter the tissue mixture through a 70 (m cell strainer and wash the cells for 10 minutes at 500 x g and room temperature.
4.3.1. MED: Talent pours mixture through strainer into tube

4.3.2. MED: Talent places tube into centrifuge (TEXT: 10 min, 500 x g, RT)
5. Cell labeling and Flow cytometric analysis
5.1. To label the cells, begin by re-suspending the just-washed pellet in PBS supplemented with 10% FBS at 2.5×106 cells/ml. Then place the cell solution on ice for 30 minutes to block any non-specific binding.
5.1.1. WIDE: Few seconds of Talent adds PBS/FBS to a few samples
5.1.2. MED: Talent places cells on ice
5.2. Next, transfer aliquots of the cells to 1.5 ml microtubes for specific antibody labeling, adding the antibodies to each tube at a final concentration of 2 g/ml. Gently vortex the tubes for several seconds to mix the antibodies with the cells, and then place the tubes back on ice for another 30 minutes. 
5.2.1. MED: Few seconds of Talent adding aliquots of the sample to a few microtubes
5.2.2. CU: Shot of antibodies being added to a few tubes  (TEXT: e.g., CD11b-PE + Gr1-APC; vimentin-FITC; see protocol text for Ab staining details)
5.2.3. MED: Few seconds of Talent vortexing at least one tube for a few seconds 
5.2.4. MED: Talent places tubes on ice
5.3. After washing the tubes in 1 ml of PBS, re-suspend the pellets in PBS and then add DAPI at a final concentration of 1 mg/ml.
5.3.1. MED: Few seconds of Talent taking tubes out of centrifuge (TEXT: 10 min, 500 x g, RT)
5.3.2. CU: Few seconds of PBS being added to at least a few tubes
5.3.3. CU: Few seconds of DAPI being added to at least one tube
5.4. When analyzing the data, first the select single cells based on the forward scatter versus side scatter plot, excluding the DAPI positive dead cells.
5.4.1. SCREEN: Shot of single cells being selected in a forward vs side scatter plot, with DAPI cells excluded
6. Results: Induction of SmoM2 expression in skin keratinocytes
6.1. Mice do not develop basal cell carcinomas except when Hh signaling is activated. As seen in these images, the tamoxifen-induced expression of the oncogenic smoothened, SmoM2YFP, results in a skin phenotype that is apparent even at the gross anatomic level. In the skin H&E-stained specimens from these animals, skin tumors can be observed. In K14-smo mice without SmoM2YFP induction, the animal skin did not show abnormal morphology by H&E staining.
6.1.1. LAB MEDIA: Untitled-JOVE1.tif (Video Editor: with “tamoxifen-induced.. SmoM2yfp” please highlight the “K14-CreER/R26-SmoM2yfp Tamoxifen” text; with “skin phenotype.. anatomic level” please highlight the top left H&E image and the top right mouse image; with “in the skin H&E-treated .. tumors can be observed” please highlight the top left image; with “In K14-CreER+R26-SmoM2YFP+ mice without SmoM2YFP induction” please highlight the “K14-CreER/R26-SmoM2yfp” text; with “the animals .. staining” please highlight the bottom left H&E image and the bottom left mouse image)
6.2. These dot plots show a representative analysis of myeloid cells in normal and tumor-bearing mice. The CD11b+Gr1+ cells are derived from myeloid cells, some of which are myeloid derived suppressor cells. In normal and non-SmoM2YFP-induced mice, the CD11b+Gr1+ cell population is barely detectable but increases in response to inflammation or tumor development. In K14-Smo mice, the induced expression of SmoM2YFP in keratinocytes in the skin results in an increase in the CD11b+Gr1+ cell population.
6.2.1. LAB MEDIA: Untitled-JOVE2.tif (Video Editor: with “myeloid cells in normal” please highlight the left dot plot; with “and tumor-bearing mice” please highlight the right dot plot; with “In normal ... population is barely detectable” please highlight the entire top right quadrant of the left dot plot; with “In K14-CreER+R26-SmoM2YFP+ mice.. increase in the CD11b+Gr1+ cell population” please highlight the entire top right quadrant of the right dot plot) 
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
7. 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.
7.1. Jingwu Xie: This technique will allow researchers in the field of skin biology to explore the molecular analysis of basal cell carcinomas in mice.
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.  

Untitled-JOVE1.tif

Untitled-JOVE2.tif
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.
( 2011, Journal of Visualized Experiments


