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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage?  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.) ___Steps#1-4________________________________________
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.) ________Steps #2.3-2.5 & Step 3.5___________________
E.  Will the filming need to take place in multiple locations? N


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 simple cell-based bioassay is to detect, quantify and monitor the activity of members of the vascular endothelial growth factor family of ligands. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Steven Stacker: This method can help answer key questions in areas such as vascular biology, cancer, virology and ophthalmology, where VEGF family ligands are key mediators of disease. 
Marc Achen: The main advantage of this technique is that it allows the evaluation of VEGF family ligands in terms of function for binding and cross-linking cell based receptors, without the need to employ specialized primary endothelial cells.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
** Steven Stacker or Marc Achen: Demonstrating the procedure will be Sally Roufail, a (technician, post doc, grad student) from my program. 
Interview style: Author saying the above 
The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):
Preparation of WEHI-3D-Conditioned Medium Containing IL-3
Culture the IL-3 (pronounced I.L three) secreting cell line WEHI-3D (pronounced as letters) by pipetting 5 × 106 cells in the log phase of growth into four to ten T175 flasks containing 50 mL of fresh culture medium [2.1.1-MED-TXT]. Incubate for 7 days, or until the cells have passed their log phase of growth by about 24 to 48 hours [2.1.2-WIDE]. 
*film as written. TEXT: DMEM + 10% FBS + 1% glutamine + 50 µg/mL gentamicin.
Talent places the flasks into the tissue culture incubator. 
Decant the fluid and cells from the flasks [2.2.1-MED-over the shoulder], and spin at 1000 x g for 15 minutes to remove cells and cellular debris [2.2.3-MED]. Then remove the top 90% of supernatant [2.2.4-CU] and filter it through a 0.22 micron filter unit [2.2.4-MED]. 
*film as written. 
Talent places the tubes containing the liquid into the centrifuge and closes the lid. 
*film as written. 
*film as written. 
Aliquot the conditioned medium into 1 mL aliquots for assay preparation [2.3.1-CU], 50 mL aliquots for making culture medium to passage of factor-dependent cell lines [2.3.2-MED], and 200 mL volumes for long-term storage at −20 °C [2.3.3-WIDE]. Store the smaller volumes at −20 °C [2.3.4-WIDE]. 
Media is aliquoted into 1 ml volumes.  
Media is aliquoted into a 50 ml volume. 
Talent places a vessel containing 200ml of media into the -20 freezer. 
[combined with 2.3.3] Talent places smaller vessels into the -20. 
Culture and Evaluation of VEGFR-2-EpoR-Ba/F3 and Control Ba/F3 Cell Lines
Culture control Ba/F3 (pronounced “Baf three”) cells in culture media containing 10% WEHI-3D conditioned medium [3.1.1-MED-TXT] and VEGFR2-EpoR-Ba/F3 (pronounced “Veg-F. R-two epo-R. baf-three”) cells in the same media plus 1 mg/mL G418 [3.1.2-CU]. Passage cells at 1:15 dilutions from cells growing in log phase [3.1.3-MED-over the shoulder].
Talent adds an appropriate volume of WEHI-3D-CM to a bottle/tube of media labeled ‘Ba/F3’. TEXT: DMEM +10% FBS + 50 µg/mL gentamicin + 1% L-glutamine + 10% WEHI-3D-CM. 
Talent pipettes from a tube of G418 and adds it to another bottle/tube of media labelled ‘VEGFR2-EpoR-Ba/F3’ 
Split shot
Talent labels an empty TC flask with the name of the cells and the dilution ‘1:15’. 
Harvest control Ba/F3 or VEGFR2-EpoR-Ba/F3 cells from mid log-phase cultures by gently pipetting to remove the cells from the bottom of the flask [3.2.1-MED]. Centrifuge at 750 x g for 5 minutes to recover the cell pellet [3.2.2-MED]. 
*film action as written. 
Talent closes the lid on a centrifuge set to the rpm equivalent of 750 x g and 5 minutes and presses ‘start’. 
Re-suspend the pellet in 10 ml of mouse tonicity phosphate-buffered saline [3.3.1-MED-over the shoulder], and centrifuge again at 750 x g for 5 minutes [3.3.2-MED]. Repeat the wash two further times to remove medium containing IL-3 [3.3.3-MED]. 
*film as written. 
Show centrifuge operating with the correct settings. Now a repeat shot of 3.2.2
Talent aspirates the media from one of the pellets. 
Wash the cells once using media without WEHI-3D conditioned medium [3.4.1-CU]. 
Talent re-suspends the pellet in medium. 
Author name, Step 3.4:  It is important to wash away culture medium containing IL-3 to ensure that no additional growth factors remain which might generate a false-positive result or high background activity.   
  
Author reads the text to camera. 
After centrifuging and discarding the supernatant, resuspend cells in the same IL3-free medium at a concentration of 7.4 × 104 cells/mL [3.6.1-MED].
Talent pipettes media from an appropriately labeled bottle and re-suspends the cells.  Now a repeat shot of 3.4.1
Finally, mix equal volumes of Trypan Blue in PBS with the cell population [3.7.1-MED], and load into a hemocytometer [3.7.2-CU]. Count at least 100 cells. Cells that take up the dye are considered dead or dying [3.7.2-MED-TXT]. 
*film as written. 
*film as written. 
Talent looking through the microscope oculars and counting cells. TEXT: Viability of greater than 98% is required to perform the assay.
Author name, Step 3.7:  It is critical that cells used for the assay have high viability to ensure they are able to respond to their assay conditions. 

Author reads the text to camera. 
Semi-quantitative Assay
Use a well-calibrated P20 automated pipette and autoclaved tips to add 1,000 cells in 13.5 µL of IL-deficient medium to the wells of a 72-well plate [4.1.1-MED-TXT]. Take care to mix the cell suspension during aliquoting to ensure cell settling by gravity does not bias cell concentration [4.1.2-CU].
Talent pushes the P20 into the pipette tip box to place autoclaved tips onto the pipette and then 
[split shot] takes up the cell suspension (TEXT: 7.4 × 104 cells/mL) and pipettes into the 72-well plate. 
Another aliquot is taken and the shot focuses on the cells being pipetted up and down. 
Use a well-calibrated P2 pipette to add 1.5 µL of IL-3-free media in triplicate to the control wells and triturate to mix [4.2.1-MED]. 
*film as written. 
In the same manner, add the 10% WEHI-3D conditioned medium [4.3.1-CU], and the 100ng/mL VEGF-A no IL-3 control to the desired wells [4.3.2-MED]. 
Solution is pipetted from a tube/tray labeled ‘+10% WEHI-3D-CM’. 
Solution is pipetted from a tube/tray labeled ‘+100 ng/ml VEGF-A’ and dispensed into wells of the 72-well plate. 
Finally add 1.5 µL of the test samples in triplicate [4.4.1-MED-TXT]. Fill any unused wells of the microwell plate with sterile water, PBS or medium [4.4.2-CU]. 
*film as written. TEXT: Dilute samples in a compatible media for Ba/F3 cells. 
The P2 pipettes from a tube labeled ‘sterile water’ or ‘PBS’. 
Place water soaked tissue paper in a gas permeable container to create a humidified chamber that allows gas exchange [4.5.1-MED]. Incubate the assay plates in the chambers in a humidified atmosphere of 10% CO2 for 16 hours [4.5.2-WIDE –TXT]. 
*film as written. 
The humidified chambers are placed into the incubator. TEXT: 16 hours. 
After 16 hours of incubation analyze the plates using a standard inverted phase-contrast microscope at 40 to 100× magnification [4.6.1-MED]. 
Talent removes a plate from the humidified chamber, places it on the microscope stage and selects the appropriate magnification. 
Split shot
At this time, it is possible to discriminate between positive and negative samples [4.7.1-MED]. Wells without supportive growth factors or with medium alone will have reduced numbers of round cells, as well as dead or dying cells and cellular debris [4.7.2-LM]. 
Talent looks through the oculars of the microscope. 
53867_Stacker_Figure3C. 
Whereas cells incubated with medium containing IL-3, or ligand for VEGFR-2, are large and translucent, and there is no or minimal evidence of granularity in the cellular cytoplasm or cell debris in the culture [4.8.1-LM].
53867_Stacker_Figure3A and 53867_Stacker_Figure3B. Show side-by-side. 
Quantitative Bioassay
Add 10,000 washed cells in 135 µL of IL-3 deficient medium to the wells of a standard 96-well plate [5.1.1-MED-TXT]. 
*film as written. TEXT: Mix well by pipetting.
Use a calibrated P20 pipette to add 15 µL of the test samples and controls to the wells [5.2.1-MED-TXT]. 
*film as written. TEXT: 10% of total well volume. 
Incubate the mixture of cells, growth factors and/or inhibitor agents [5.3.1-MED] as before for 48 hours [5.3.2-WIDE-TXT]. 
The plate is placed a humidified chamber. 
[bookmark: _GoBack]Use 4.5.2 The humidified chambers are placed into the incubator. TEXT: 48 hours.
At the completion of the incubation period, evaluate the number of viable cells in the wells using the methods outlined in the written portion of the protocol [5.4.1-LM] 
53867_Stacker_Figure1B. Use the portion on the lower right showing the plate and the “readout”. Authors – please provide this a stand-alone image. 
Results: Inhibition of the Effects of VEGF-A165 by Bevacizumab

Here are representative results of an assay in which the VEGFR-2-EpoR-Ba/F3 bioassay is used to quantify the activity of the three recombinant human ligands with specificity for VEGFR-2: VEGF-A165 [6.1.1-LM], VEGF-C [6.1.2-LM] and VEGF-D [6.1.3-LM].  
53867_Stacker_Figure2. Show whole figure and highlight ‘VEGF-A’ on the axis in time with the narration. 
53867_Stacker_Figure2. Show whole figure and highlight ‘VC’ on the axis in time with the narration. 
53867_Stacker_Figure2. Show whole figure and highlight ‘VD’ on the axis in time with the narration. 

Activity was quantified In the presence of bevacizumab, an inhibitory monoclonal antibody to VEGF-A165 [6.2.1-LM], or, in the presence of trastuzumab, a non-neutralizing antibody [6.2.2-LM]. 
53867_Stacker_Figure2. Show whole figure. Highlight ‘bevacizumab’ and place a box around the VEGF-A x-axis figure legend. 
53867_Stacker_Figure2. Show whole figure. Highlight ‘trastuzumab’ only. 

Data have been normalized versus the response to VEGF-A165 alone. As expected, bevacizumab blocked the effect of VEGF-A165 in the assay [6.3.1-LM], but had no effect on the activity of VEGF-C and VEGF-D [6.3.2-LM]. Cells exposed to IL-3 were highly viable [6.3.3-LM], whereas those exposed to no additional growth factor showed poor viability [6.3.4-LM].
53867_Stacker_Figure2. Show whole image. Flash the black bar in the VEGF-A section. 
53867_Stacker_Figure2. Show whole image. Flash the black bars above VC and VD. 
53867_Stacker_Figure2. Show whole image. Flash the set of 3 bars above ‘IL-3’.  
53867_Stacker_Figure2. Show whole image. Flash the small bar above ‘NF’.  

Conclusion (said by authors on camera)

Steven Stacker/Marc Achen: While attempting this procedure, it’s important to remember that there are a number of control reagents and conditioned media that need to be created prior to the assay for use in the assay set up. 
Steven Stacker/Marc Achen: After its development, this technique paved the way for researchers in the field of vascular biology, cancer, virology and ophthalmology to explore the activity of VEGF ligands. 
Steven Stacker/Marc Achen: After watching this video, you should have a good understanding of how to prepare the bioassay cells, set up the bioassay and finally to use either a semi-quantitative or quantitative method to evaluate the activity of VEGF ligands. 


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.
 2013, Journal of Visualized Experiments
