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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____no_____ If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___no_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps___3.5, 3.7, 3.9, 3.10_______________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____removal and handling of the coverslips for staining__________________________
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to assess the effects of drug treatment upon cell structure and protein localization in BE (Text overlay: BE: Barrett’s esophagus) cells. (Intro)
This is achieved by incubating the BE cells grown onto the glass coverslips (Video editor, add text “Glass Coverslip”) with a chosen drug (Video editor, add text “Drug of interest” and the black arrows next to it) in standard cell culture (Video editor, add text “Culture Media”) conditions. (P1)
As a second step, incubate the treated BE cells with a fixative (Video editor, add text “Fixative”) which preserves protein structure and localization. (P2)  

Next, fixed BE cells are incubated sequentially with primary (Video editor, add text “Primary Antibody” and blue “Y”) and fluorescently tagged secondary (Video editor, add text “Secondary Antibody”, red “Y” and the green “fluorescent”) antibodies in order to visualize changes in the selected target protein via fluorescence microscopy. (P3)
Results are obtained that show how drug treatment of BE cells alters protein localization and cell structure based on visualization of immunofluorescent staining (Video editor, add text “Microscope Objective”, the “square” around the text, and the dotted line). (P4)
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Aaron Fowler:  Though this method can provide insight into Barrett’s Esophagus, it can also be applied to other systems, such as cancer and other normal cell types.

Protocol (read by voice talent at JoVE):

2. Barrett’s esophagus cell plating and drug treatment
2.1. Begin this procedure by placing the 18mm coverslips in a glass Petri dish and autoclave them.  Then, transfer the autoclaved coverslips to a 12-well tissue culture dish using a sterile glass pipette attached to a vacuum tube.  After that, wash the coverslips with sterile PBS and media.   
2.1.1. MED:  Talent places the glass Petri dish with 18mm coverslips in the autoclave.

2.1.2. MED-over the shoulder:  Talent transfers the autoclaved coverslips to a 12-well tissue culture dish using a sterile glass pipette attached to a vacuum tube.
2.1.3. CU:  The coverslips as they are washed with sterile PBS and media.
2.2. Next, trypsinize the immortalized BE cells.  Count the cells using an automated cell counter or a hemocytometer.  Subsequently, dilute the cells in culture media to a concentration of 20,000-40,000 cells per ml. 
2.2.1. MED-over the shoulder:  Talent adds trypsin to the BE cells. 

2.2.2. MED-over the shoulder: Talent counts the cells using an automated cell counter or a hemocytometer.

2.2.3. MED-over the shoulder:  Talent adds culture media to the cells for dilution. 
2.3. Then, place 1ml of cells into each well containing a coverslip for a total cell count of 20,000-40,000 cells per well.  Use a sterile pipette tip to gently push the coverslip to the bottom of the well to ensure that the cells attach to the coverslip.  
2.3.1. MED-over the shoulder: Talent places 1ml of cells into each well containing a coverslip.

2.3.2. CU:  The coverslip as it is pushed to the bottom of the well.
2.4. To treat the BE cells, dilute the selected drug in 37°C media to the desired concentration.   Mix well by inverting the tube repeatedly or using a vortex mixer.  Begin treatment 24 hours following the initial seeding of the BE cells to allow for cell attachment onto the coverslip. 
2.4.1. MED-over the shoulder: Talent adds the selected drug to 37°C media.

2.4.2. combined with 2.4.1. CU:  The tube as the drug and media are being mixed. 
2.4.3. MED-over the shoulder: Talent adds the drug to the BE cells.
2.5. Now, pre-label drug and vehicle treated sample plates with a lab pen to distinguish between comparison and control.  Treat an additional coverslip of BE cells with 0.1% vehicle (Text overlay: dimethyl sulfoxide or agent used to solubilize compound) diluted in the culture media.  Afterward, place the cells in a cell culture incubator at 37°C, 5% CO2, and 98% humidity.
2.5.2
[order switch] CU:  The plate as drug and vehicle treated samples are being labeled.

2.5.1. MED-over the shoulder: Talent treats an additional coverslip of BE cells with 0.1% vehicle diluted in the culture media.  Text overlay: dimethyl sulfoxide or agent used to solubilize compound.
2.5.2. [order switch] CU:  The plate as drug and vehicle treated samples are being labeled.  
2.5.3. MED:  Talent places the cells in a cell culture incubator.
3. Immunofluorescent staining 

3.1. Now, after the desired incubation time of drug treatment, aspirate the media and wash the coverslips quickly with 1X PBS at room temperature.  Then, aspirate the PBS and add 1ml of PBS containing 4% PFA (Text overlay: 4% PFA/PBS) to each well, and incubate at room temperature for 30 minutes. 
3.1.1. MED-over the shoulder: Talent aspirates the media.

3.1.2. CU:  The coverslips as they are washed with 1X PBS.

3.1.3. CU:  The coverslips as PBS is aspirated.

3.1.4. MED-over the shoulder: Talent adds 1ml of PBS containing 4% PFA to each well.  Text overlay: 4% PFA/PBS. 
3.2. Next, aspirate the 4% PFA/PBS.  Wash the coverslips three times, five minutes each time with PBS at room temperature.  Store the coverslips for one week in PBS and 0.1% PFA at 4°C if desired.
3.2.1. MED-over the shoulder: Talent aspirates 4% PFA/PBS.

3.2.2. MED-over the shoulder:  Talent washes the coverslips with PBS.

3.2.3. MED:  Talent places the coverslips in 4°C refrigerator.
3.3. To permeabilize the fixed PFA cells in order to allow the antibody to access the intracellular targets, incubate the cells with 50mM ammonium chloride diluted in PBS for 10 minutes at room temperature.  Then, wash them with room temperature PBS once for five minutes; this will reduce the background.
3.3.1. MED-over the shoulder:  Talent incubates the cells with 50mM NH4Cl diluted in PBS.

3.3.2. CU:  The cells as they are washed with room temperature PBS.
3.4. To prevent non-specific binding of antibodies to the cellular proteins, incubate the BE cells for 30 minutes in 100-300µl of PBS containing 0.1% saponin and 0.5% BSA (Text overlay: BSA: bovine serum albumin). 
3.4.1. MED-over the shoulder: Talent incubates the cells in 100-300µl of PBS containing 0.1% saponin and 0.5% BSA.  Text overlay: BSA: bovine serum albumin.

3.5. Then, prepare a square bioassay dish by layering the bottom of the chamber with wet paper towels and placing a layer of Parafilm on top.  Mark the Parafilm with a lab pen to identify the coverslips.  Gently transfer the coverslips, cells facing upward, onto the Parafilm using forceps and a syringe needle. 
3.5.1. MED-over the shoulder:  Talent places wet paper towels at the bottom of the chamber and a layer of Parafilm on top.

3.5.3 [order switch] MED-over the shoulder:  Talent marks the Paraflim with a lab pen to identify coverslips.

3.5.2. CU:  A coverslip (with cells facing upward) as it is transferred onto the Parafilm using forceps and a syringe needle.

3.5.3. [order switch] MED-over the shoulder:  Talent marks the Paraflim with a lab pen to identify coverslips. 
3.6. Now, dilute the primary antibody in PBS containing both 0.5% BSA and 0.1% Saponin.  Gently blot off the blocking solution using a laboratory tissue.  Add 100µl of the primary antibody solution and incubate the BE cells overnight at 4°C.  
3.6.1. MED-over the shoulder: Talent dilutes the primary antibody in PBS containing both 0.5% BSA and 0.1% Saponin.

3.6.2. MED-over the shoulder:  Talent blots off the blocking solution using a laboratory tissue.

3.6.3. MED-over the shoulder:  Talent adds 100µl of the primary antibody solution to the BE cells.
3.7. The next day, wash the slides three times with PBS containing 0.5% BSA and 0.1% Saponin for five minutes each time at room temperature.  Then, dilute the secondary antibody conjugated with a fluorescent tag in PBS containing 0.5% BSA and 0.1% Saponin.  Add 100µl of diluted antibody to each coverslip and incubate the cells for 2 hours at room temperature.  
3.7.1. MED-over the shoulder: Talent washes the slides with PBS containing 0.5% BSA and 0.1% Saponin.

3.7.2. CU:  The secondary antibody conjugated with a fluorescent tag is diluted in PBS containing 0.5% BSA and 0.1% Saponin.
3.7.3. CU:  The coverslips as 100µl of diluted antibody is added to each of them.
3.8. After 2 hours, wash the coverslips three times, five minutes each time in PBS containing 0.5% BSA and 0.1% Saponin.  Remove the wash buffer and add 100-300µl of PBS to the coverslips.  Gently lift up the coverslip with forceps and blot off the PBS using a laboratory tissue or paper towel.   
3.8.1. MED-over the shoulder: Talent washes the coverslips in PBS containing 0.5% BSA and 0.1% Saponin.

3.8.2. CU:  The coverslips as 100-300µl of PBS is added.

3.8.3. MED-over the shoulder:  Talent gently lifts up the coverslip with forceps and blots off the PBS using a laboratory tissue.
3.9. Then, add 15ul of a suitable anti-fade mounting media containing DAPI (Text overlay: DAPI: 4',6-diamidino-2-phenylindole)  to the coverslip.  Place the inverted coverslip onto a glass microscope slide with the cells facing down.  
3.9.1. MED-over the shoulder: Talent adds 15ul of a suitable anti-fade mounting media containing DAPI to the coverslip.  Text overlay: DAPI: 4',6-diamidino-2-phenylindole.

3.9.2. CU:  The inverted coverslip as it is placed onto a glass microscope slide with the cells facing down.
3.10. Subsequently, place the slides into a slide folder and keep them away from direct light overnight at room temperature to allow the anti-fade medium to cure.  Once the anti-fade medium has set, the slides can be stored at either 4°C or -20°C until microscopic visualization.
3.10.1. MED-over the shoulder: Talent places the slides into a slide folder.

3.10.2. MED:  Talent places the slides in freezer.
4. Imaging on a standard IF microscope
4.1. In this step, remove the stored slides from -20°C or 4°C and allow them to warm to room temperature.  Turn on the microscope and the mercury arc lamp.   
4.1.1. MED:  Talent takes the slides out from the freezer.

4.1.2. MED:  Talent turns on the microscope and mercury arc lamp.
4.2. Place a microscope slide with the coverslip facing towards the objective onto the microscope stage.   
4.2.1. MED-over the shoulder: Talent places a microscope slide with the coverslip facing towards the objective onto microscope stage.
4.3. Next, select the DAPI filter and open the shutter.
4.3.1. MED-over the shoulder: Talent selects the DAPI filter and opens the shutter.
4.4. Focus the objective while looking through the eyepieces until the image appears.  Since all cells have been stained with DAPI, the nuclei should be easily observed.
4.4.1. MED:  Talent focusing the objective and looking through the eyepieces.

4.4.2. Combined with 4.4.1 SCREEN:  A movie to show the nuclei (cells stained with DAPI).

(Authors, 4.4.2. is optional. You can provide the movie only if the microscope is connected to the monitor.)

4.5. Collect images using appropriate image processing software.
4.5.1. MED-over the shoulder:  Talent presses “start” or “record” button on the computer monitor to collect images.
5. Results:   IF  of immortalized BE cells following treatment with an inhibitor of Src kinase
5.1. In this figure, coverslips with CP-C (Video editor, highlight the letters “A”, “B”, “C”, “D”) and CP-D (Video editor, highlight the letters “E”, “F”) were treated with vehicle or 1µM of the Src inhibitor, SKI-606 for 24 hours.  BE cells were then fixed and stained according to the described protocol.  β-catenin, indicated in green, was visualized using a specific antibody and a secondary antibody coupled to AlexaFluro488, while the nucleus was stained with DAPI, indicated in blue.  Note the change in localization of β-catenin from the nucleus (Video editor, add arrows) to the cell membrane (Video editor, add arrowheads) following treatment with SKI-606. 
5.1.1. LAB_MEDIA:  51741_Inge_Figure 1

6. Conclusion (said by authors on camera)

6.1. Aaron Fowler:  After watching this video, you should have a good understanding of how to immunofluorescently stain Barrett’s Esophagus or other cells to investigate protein localization or cellular structure.
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.  

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, as well as an introduction to your videographer, closer to your filming date.

( 2011, Journal of Visualized Experiments


