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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  __No________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? _ Yes (many, to be decided)________

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__ 3.4, 4.4, 4.6 and 6____
D.  What is the single most difficult aspect of this procedure?  Total protein normalization by the image lab software  
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 the Bio-Rad’s V3 Stain-Free western blot workflow is to provide researchers with more reliable quantitation and confidence in the western blotting process (Intro).
This is accomplished by first using TGX Stain-Free gels to separate and visualize protein samples (P1, Editor, from Figure 1, from step 1, bring in the stain-free gel packets, then the ChemiDoc MP machine, then the pre-transfer gel on the right).
Next, the Trans Blot Turbo rapid transfer system is used to blot proteins to a membrane and the transfer quality and efficiency are verified  (P2, Editor, bring in the Trans-Blot Turbo machine, then the Post-transfer gel in B.).
Then, the membrane is blocked and probed with primary and fluorescently-conjugated secondary antibodies (P3, Editor, bring in the picture of the bottles and boxes in step 3).
Finally, a multichannel fluorescence image is acquired and the target protein levels are normalized using the stain-free total protein measurement as a loading control (P4, Editor, bring in the target proteins panel (E), then panel D for normalizing target protein levels, then panel C for the stain-free total protein measurement as loading control).

Ultimately results can be obtained that show how the V3 workflow brings convenience and transparency to the western blotting process, providing researchers with confidence at every step from separation to transfer and quantitation. (P5, Editor, scroll through panels A through E here).
Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   
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.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name Jonathan Kohn: The main advantage of the V3 western workflow over traditional western blotting, is that stain-free technology offers a practical, convenient and reliable total protein loading control for normalizing target protein levels.   (takes 19 & 20)
1.2) Author name  __Jonathan_Kohn_____ : This method can help answer key questions related to the reliability of loading control methodologies for the western blotting technique, that involve the oversaturation of housekeeping proteins signals and the differential expression levels of house keeping proteins under varying experimental conditions.  (takes 5 & 6)
1.3)  Author name ___Kenneth Oh_____: We discovered that proteins activated in Stain-free gels could also be visualized on blots without further staining, thus allowing them to be used as an alternative to conventional total protein stains and housekeeping protein loading controls. (use from last couple of takes)
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. Gel Electrophoresis with Stain-free Gels and Gel Imaging 
2.1. After preparing protein samples according to the text protocol, using a Criterion TGX Stain-Free AnykD precast gel, remove the comb and the tape from the bottom of the cassette. Place the cassette in the gel apparatus, and fill both reservoirs with running buffers. 
2.1.1. WIDE Talent approaches bench and places protein samples down

2.1.2. MED/CU Talent picks up gel and removes comb and tape from bottom

2.2. Load the protein standards and samples, then run the gel for 20 minutes at 300 volts. 
2.2.1. CU Talent loads a sample next to other samples and the standard

2.2.2. CU While talent turns on power supply, 
2.2.2.2 (split into 2 shots) bubbles start to appear in buffer
2.3. After electrophoresis is complete, use the gel cassette-opening tool on the Criterion Cell lid to open the cassette.  Then apply a few millilitres of water to the UV transilluminator of the ChemiDoc MP imager, carefully lift the gel from the cassette, and place it on the UV transilluminator.
2.3.1. CU Talent uses opening tool to open cassette

2.3.2. MED/CU Talent applies a few drops of water to UV transilluminator

2.3.3.1 (split into 2 shots) CU Talent lifts gel from cassette
2.3.3. and places it on illuminator 
2.4. Launch ImageLab software, and setup a new single-channel protocol for stain-free gels, using the default 1 minute gel activation time.  (TEXT: ImageLab Software Versions 4.1 or later).
2.4.1. SCREEN Talent clicks file, new protocol, and selects Single Channel Only

2.4.2. SCREEN Talent clicks application, selects Protein Gels and chooses Stain Free Gel

2.4.3. SCREEN talent clicks Gel Activation and selects Gels Used in Blotting
2.5. Select the appropriate gel type and default auto optimization for intense bands.  Then click Run Protocol.

2.5.1. SCREEN Talent clicks the Gel Type drop down menu and selects Bio-Rad Criterion Gel

2.5.2. SCREEN Talent chooses default auto optimization then clicks run protocol (Talent will generate single screen capture for 2.4 - 2.5)

2.6. Once image capture is complete, visualize separation and sample quality.  Immediately proceed to the transfer step.
2.6.1. LAB MEDIA Fig1a - gel image

2.6.2. MED/CU Talent removes gel from imager

3. Protein Transfer with Trans-blot Turbo System and Antibody Incubation
3.1. To carry out protein transfer, open a Trans-Blot Turbo Midi PVDF Transfer Pack. Place the bottom stack in the center of the cassette base. Remove the gel from the imager and align the gel on top of the membrane, and gently use the blot roller to remove air bubbles between the gel and the membrane. 
3.1.1. CU Talent opens a transfer pack then places bottom stack in the center of the cassette base. 
3.1.1.1 MED/CU  (Added shot) Talent removes gel from imager
3.1.2. CU Talent aligns the gel on top of the membrane 
3.1.2.1 (split into 2 shots) then uses blot roller to remove air bubbles

3.2. Next, align the top stack on top of the gel. Then after removing any air bubbles, place the cassette lid on the base, press the lid down firmly, turn the dial clockwise to lock, and insert the cassette into one of the two blotter bays. 
3.2.1. CU Talent aligns top stack on gel
3.2.2. CU Talent removes air bubbles then places cassette lid on the base, presses down firmly
3.2.3. CU Talent turns dial clockwise to lock and inserts the cassette into one of the two blotter bays
3.3. From the home screen, select the Turbo protocol, choose 2 MINI or 1 MIDI Gel size and press the RUN button for the appropriate bay.  The transfer will be complete in 7 minutes.
3.3.1. SCREEN CU Talent selects the Turbo protocol
3.3.2. SCREEN CU Talent chooses gel size then presses Run
3.4. Remove the cassette from the bay, unlock the cassette and disassemble the blotting sandwich. Place the post-transfer gel on the UV transilluminator of the ChemiDoc MP imager and immediately place the membrane in deionized water.
3.4.1. CU Talent removes cassette from the bay then places it on bench and unlocks cassette and disassembles the blotting sandwich

3.4.2. (reuse one of the multiple takes of 2.3.3) MED/CU Talent places gel on UV transilluminator of imager 
3.4.3. CU Talent places membrane in deionized water

3.5. Set up a new single-channel protocol for stain-free gels, without an activation time.
3.5.1. SCREEN Talent clicks file, new protocol, and selects single channel only

3.5.2. SCREEN Talent clicks application, selects protein gels, and chooses stain-free gel

3.5.3. SCREEN Talent clicks gel activation and selects no activation

3.6. Select the appropriate gel type and manually set the exposure time to that of the pre-transfer gel and click Run Protocol.

3.6.1. SCREEN Talent clicks the Gel Type drop down menu and selects Bio-Rad Criterion Gel

3.6.2. SCREEN Talent clicks Manually set exposure time and replicates previous exposure time

3.6.3. SCREEN Talent clicks Run Protocol
3.7. Once image capture is complete, verify transfer efficiency by comparing sample band intensities between the pre- and post-transfer gels. Remove the gel from the sample tray as it is no longer needed and discard.

3.7.1. LAB MEDIA Fig1B – gel image

3.7.2. LAB MEDIS Fig1A - gel image, Editor, move Fig 1B over to right and bring in 1A from left side with VO ‘by comparing sample band intensities between the pre-and post-transfer gels.’ (let me know if we need to provide a screenshot file for this step)
3.7.3. MED/CU Talent removes gel from sample tray and discards
3.8. To image the blot, place the membrane on the sample tray and set up a new single-channel protocol for Stain Free blot.

3.8.0. CU (Added shot) Talent put the membrane on the sample tray

3.8.1. SCREEN Talent clicks new protocol and single channel only

3.8.2. SCREEN Talent clicks application, selects blots and chooses stain-free blot

3.9. Select the appropriate gel type and default auto optimization for intense bands.  Then click Run Protocol.
3.9.1. SCREEN Talent clicks gel type drop down menu and selects Bio-Rad Criterion Gel

3.9.2. SCREEN Talent chooses default auto optimization

3.9.3. SCREEN Talent clicks Run Protocol

3.10. Once image capture is complete, verify transfer to the membrane. Remove the blot membrane from the UV Transilluminator and place it in blocking buffer for Western blotting (TEXT: 3% BSA, TBST).

3.10.1. LAB MEDIA: Fig1C – blot image

3.10.2. MED/CU Talent removes blot from images and places in blocking buffer
3.11. After incubating the membrane at room temperature for one hour, incubate it with fluorescent-conjugated mouse and rabbit primary antibodies overnight at 4(C.
3.11.1. MED/CU Talent adds antibodies to blot  
3.12. The following day, pour out the antibody solution and use 50 ml of TBST to wash the blot for 5 minutes (TEXT: wash 5X).
3.12.1. MED/CU Talent pours out antibody solution 
3.12.2. CU Talent adds 50 ml of TBST 
3.13. Incubate the blot with anti-mouse and anti-rabbit secondary antibodies for 1 hour at room temperature (TEXT: Dylight 650 Goat-anti-mouse Ab + Dylight 549 Goat-anti-rabbit Ab), then use TBST to wash the blot 5 times for 5 minutes each.
3.13.1. CU Talent adds antibodies to blot then places in dark,
3.13.1.1. (Added shot) pour the antibody solution.
3.13.2. CU Talent pours add 50 ml of TBST into blot
4. Imaging and Calculating the Total Protein Normalization: Image Lab
4.1.1 To image the blot, place it on the UV transilluminator of the ChemiDoc MP imager.

4.1.1. MED/CU Talent places blot on UV transilluminator

4.2. In ImageLab software set up a new multichannel protocol.
4.2.1. SCREEN Talent clicks File, New Protocol, and selects Multichannel

4.3. Configure channel 1 by selecting DyLight 650 under blot applications and use the default auto optimization for intense bands. Repeat these steps to configure channels 2 and 3 for Dylight 549 and Stain Free Blot, respectively.
4.3.1. SCREEN Talent clicks Configure Channel 1, clicks Application, selects Blots, and Chooses DyLight 650, then clicks OK

4.3.2. SCREEN Talent configures channel 2 and 3 for Dylight 549 Stain Free Blot

4.4. Select the appropriate gel type and click Run Protocol.
4.4.1. SCREEN Talent clicks the Gel Type drop down menu and selects Bio-Rad Criterion Gel  

4.4.2. SCREEN Talent clicks Run Protocol

4.4.3. LAB MEDIA Fig 1E – image of Ab stained blot
4.5. To define lanes, select the Stain-Free Blot image, Lane and Bands, then Automatic Lane finder.

4.5.1. SCREEN Talent selects Stain Free image, clicks Lane and Bands then clicks the Automatic Lane Finder button.
4.6. For accurate quantitation, ensure that the background profiles in each sample lane are similar by adjusting the rolling disk size to 70. Confirm background uniformity by scanning through all lane profiles.
4.6.1. SCREEN Talent adjusts rolling disk size to 70 and clicks Apply
4.6.2. SCREEN Talent clicks Lane Profile and scans through all sample lanes, checking gray area under red line
4.7. To define bands in both the DyLight 650 and 549 channels, use the Band Finder Tool to detect bands using the default sensitivity settings. 
4.7.1. SCREEN Talent clicks on the DyLight 650 Image window, selects the bands tab, and clicks Detect bands.  Then chooses default sensitivity setting and clicks detect 
4.7.2. SCREEN Talent clicks on the Dylight 549 Image window and clicks Detect
4.8. To designate the Normalization channel, return to the Analysis Toolbox, click Normalization and choose Stain Free Blot, ensuring that Total lane protein is selected.
4.8.1. SCREEN Talent returns to Analysis toolbox and clicks Normalization then selects normalization channel from the drop down menu and chooses stain-free blot.  Talent uses mouse to check Total lane protein is selected
4.9. To assign the Molecular weight standard lanes, return to the Analysis Toolbox, click MW Analysis Tools and check the box under the appropriate lane.
4.9.1. SCREEN Talent returns to Analysis Toolbox and selects MW Analysis tools, then assigns molecular weight standard lanes by checking the box below the appropriate lane
4.10. Finally, to view the normalized protein band intensities, click the Analysis Table in the toolbar. The software will automatically generate a table that contains Volume Intensities, Normalization Factors and Normalized Volumes. The table can be exported for further analysis. 
4.10.1. SCREEN Talent clicks the Analysis Table on the tool bar and the table appears
5. Total Protein Normalization Results for MCM-7 in Irradiated Lymphoblastoid Cells
5.1. Lysates of control and irradiated Lymphoblastoid cell cultures were analyzed using the V3 western blot workflow. The Stain-Free total protein signal appears in blue, the target protein MCM-7 is shown in red and the house keeping protein GAPDH (pronounced: “gap-D-H”) is shown in green.  GAPDH has been validated as a suitable loading control by assessing its linearity using the experimental conditions described in this video.  

5.1.1. LAB MEDIA: Figure 3A 
5.2. The Stain-Free total protein signals for each lane on the blot were measured using Image Lab’s Lane and Band analysis tool.  Both the total protein and GAPDH signals were then used to normalize the target protein MCM-7 levels. 

5.2.1. LAB MEDIA: Figure 3B
5.3. MCM-7 protein band volumes normalized by either Stain-Free total protein or GAPDH loading controls revealed 25% decreased expression levels in irradiated samples relative to control samples, consistent with previous observations. These results demonstrate that Stain-Free total protein measurements provide a more convenient normalization methodology with results consistent with validated housekeeping protein loading controls.
5.3.1. LAB MEDIA: Figure 3C

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
6. 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.
6.1 Author name _Jonathan Kohn_______: While attempting this procedure, remember that Stain-Free technology permits fluorescent visualization of protein samples through a UV-induced covalent modification of available tryptophan residues. Only in rare instances will this modification significantly impact down-stream applications, such as immuno-detection or mass spectrometry. (takes 4 & 6)
6.2 Author name __Kenneth Oh_______: After watching this video, you should have a good understanding of how to _perform the V3 western workflow and Stain-Free total protein normalization. Although we demonstrated this workflow for multiplex fluorescent western blotting, stain-free technology can also be used for total protein normalization with chemiluminescent western blots. (use from last couple of takes)
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 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.

( 2010, Journal of Visualized Experiments


