APPROVED SHOTLIST FOR FILMING
	
[bookmark: _GoBack]Submission ID #: 58416
Editor Name: Caitlin McAllister
Videographer name: Howard Wan
Film Date: TBD
Link: https://www.jove.com/account/file-uploader?src=17816928

Authors and Affiliations: 
Taha Azad1, *, Kazem Nouri1, *, Helena J. Janse van Rensburg1, Yawei Hao1, Xiaolong Yang1

1Department of Pathology and Molecular Medicine, Queen’s University, Kingston, ON, Canada

* These authors contributed equally to the work.


Title: Monitoring Hippo Signaling Pathway Activity Using a Luciferase-based Large Tumor Suppressor (LATS) Biosensor


Corresponding Author: 
Xiaolong Yang 			(yangx@queensu.ca)
Tel: 613-533-6000 ext. 75998


Co-authors:
Taha Azad 			(14mtma1@queensu.ca)
Kazem Nouri 			(kazem.nouri@queensu.ca
Helena J. Janse van Rensburg	(8vrhjj@queensu.ca)
Yawei Hao 			(yh5@queensu.ca)



A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO 
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.) 2.6, 2.13, 3.5, 3.6, 3.7, 3.8, 3.9 
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.) 2.13, 3.8
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? NO- The same floor, but different rooms.

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
Added interview statement: 1.1.1.A Dr. Xiaolong Yang: My lab has been studying the roles of the Hippo pathway in breast and lung cancer. Recently, we have developed a new biosensor to monitor Hippo signaling activity.
1.1. (1.1.1.B) Helena J. Janse van Rensburg: This method can help answer key questions about cellular signaling networks, such as how the Hippo pathway responds to factors and how it interacts with other pathways [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.2. Kazem Nouri: The main advantages of this technique over existing methods is its great sensitivity and that the larger number of the samples can be processed quickly and simultaneously [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Interview style.  
1.3. Taha Azad: This technique has diverse applications in basic and translational research to investigate regulators of the Hippo signaling pathway both in vitro and in vivo [1-MED].
1.3.1. Named author states the above, looking slightly off to the side. Interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

N/A – Authors: These people already have interview statements and do not need to be introduced here. 

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

N/A


Protocol: (read by voice talent at JoVE)


2. Investigation of a Putative Regulator of Hippo Signaling Using the LATS-BS
2.1. To begin, miniprep LATS-BS plasmids fresh from DH5α (Pronunciation: D-H-5-alpha) bacterial liquid culture [1-CU]. An hour prior to transfection, aspirate the medium from the plate and add 500 microliters of growth medium to each well [2-CU].
2.1.1. Talent preps the plasmids from the bacterial liquid culture. 
2.1.2. Talent aspirates the medium from the plate and adds growth medium to 1-3 wells of the plate. 
2.2. Kazem Nouri: LATS-BS plasmids must be extracted fresh to achieve optimal expression. Also is it recommended to always use an upstream regulator of the Hippo pathway, such as MST, as a positive control when performing the luciferase assay [1-MED].
2.2.1. Named author states the above, looking slightly off to the side. Interview style. 
2.3. After this, return the cells to the incubator [1-MED-over the shoulder]. Next, prepare solution A, a DNA solution, and solution B, a diluted polymer based transfection reagent, as described in the text protocol [2-CU-TXT].
2.3.1. Talent places the plate in the incubator. 
2.3.2. Talent prepares solution A. Solution B should be prepared, labeled, and on the lab bench in the shot. TEXT: Table 1 
2.4. After this, immediately add solution B to solution A and gently pipette up and down to mix [1-CU].
2.4.1. Talent adds solution B to solution A and pipettes up and down to mix. Videographer: Obtain multiple takes, this is repeated.
2.5. Incubate the sample at room temperature for 15 minutes to allow the transfection complexes to form [1-MED]. Then, add the total volume of transfection complexes drop wise to each well of the plate with gentle swirling [2-CU].
2.5.1. Talent sets the sample off to the side of the lab bench to incubate and room temperature. Videographer: Obtain multiple takes, this is repeated.
2.5.2. Talent adds the sample to 1-3 wells of the plate drop wise while gently swirling the plate. Videographer: Obtain multiple takes, this is repeated.
2.6. Incubate the cells overnight at 37 degrees Celsius [1-MED]. The next day, remove the transfection-complex-containing media and replace it with fresh complete media [2-CU]. Then, culture the cells at 37 degrees Celsius for one more day [3-MED].
2.6.1. Talent places the cells in the incubator. Videographer: Obtain multiple takes, this is repeated. 
2.6.2. Talent removes the media from 1-3 wells of plate and replaces it with fresh complete media. 
2.6.3. Use 2.6.1.
2.7. Dilute an appropriate amount of 5x passive lysis buffer with distilled water [1-CU]. Then, completely aspirate the media from the plate [2-CU].
2.7.1. Talent dilutes passive lysis buffer in distilled water. 
2.7.2. Talent aspirates the media from 1-3 wells of the plate. 
2.8. Add 1 milliliter of PBS to each well and swirl the plate gently to remove detached cells and residual growth media [1-CU]. Then, aspirate the PBS completely [2-CU].
2.8.1. Talent adds PBS to the plate and swirls gently.
2.8.2. Talent aspirates the PBS from 1-3 wells of the plate. 
2.9. Next, add 250 microliters of 1x PLB to each well [1-CU]. Place the culture plate on a rocking platform for 15 minutes to ensure even coverage of the cell monolayer with PLB [2-MED].
2.9.1. Talent adds PLB to 1-3 wells of the plate.
2.9.2. Talent places the plate onto a rocking platform and starts the rocking. 
2.10. After this, transfer the lysate to a 1.5-milliliter microcentrifuge tube [1-CU].
2.10.1. Talent transfers the lysate from the plate to a microcentrifuge tube. 
2.11. Remove the LARII from -80 degrees Celsius storage and equilibrate it to room temperature [1-MED-TXT].
2.11.1. Talent removes the LARII from the freezer and places it on the lab bench. TEXT: 20 μL/sample
2.12. Then, prepare Renilla detection reagent for an appropriate quantity of assays [1-CU]. Add the Renilla detection reagent to 50x Substrate and its Buffer [2-CU-TXT].
2.12.1. Talent prepares Renilla detection reagent. 
2.12.2. Talent adds the Renilla detection reagent to Substrate and Buffer. TEXT: (N+1) x 0.4 μL 50x Substrate; (N+1) x 19.6 μL Buffer 
2.13. Next, dispense 10 microliters of each cell lysate into 1.5-milliliter tubes [1-CU]. Then, program a luminometer to perform a 2 second pre-measurement delay, followed by a 10 second measurement period [2-MED].
2.13.1. Talent dispenses cell lysate into 1.5 mL tubes.
2.13.2. Talent programs the luminometer. 
2.14. Carefully, transfer 20 microliters of LARII reagent into one tube and quickly pipette up and down to mix [1-CU]. Then, immediately place the tube in the luminometer and initiate the reading [2-MED].
2.14.1. Talent adds LARII reagent to one of the tubes and pipettes up and down. 
2.14.2. Talent places the tube into the luminometer and starts the reading.
2.15. After the reading, remove the sample tube from the luminometer, add 20 microliters of Renilla reagent, and pipette up and down to mix [1-MED]. Then, place the sample in the luminometer and initiate the next reading [2-MED].
2.15.1. Talent removes the sample from the luminometer, adds Renilla reagent, and pipettes up and down. 
2.15.2. Talent places the sample in the luminometer and starts the next reading.
3. A Screen to Identify Hippo Pathway Regulators Using LATS-BS
3.1. First, culture, detach, count, and plate HEK293Ad cells as described in the text protocol [1-CU]. Immediately, add diluted solution B to solution A and pipette up and down to mix [2-CU].
3.1.1. Talent performs actions that are representative of plating the cells. 
3.1.2. Talent adds solution B to solution A and pipettes up and down to mix.
3.2. Then, incubate the sample at room temperature for 15 minutes [1-MED]... before adding the total volume of the transfection complexes to the plate while swirling gently [2-CU].
3.2.1.  Talent sets the sample off to the side of the lab bench to incubate and room temperature.
3.2.2. Talent adds the sample to 1-3 wells of the plate drop wise while gently swirling the plate.
3.3. Incubate the cells overnight at 37 degrees Celsius [1-MED]. The next day, trypsinize and count the cells [2-CU].
3.3.1. Talent places the cells in the incubator. 
3.3.2. Talent counts the cells. 
3.4. Plate 10,000 to 20,000 cells into each well of a 96-well plate in a total volume of 100 microliters of media per well [1-CU]. After this, incubate the cells for one more day [2-MED].
3.4.1. Talent plates 1-3 wells of the plate. 
3.4.2. Talent places the cells in the incubator
3.5. 1 - 4 hours prior to performing the luciferase assay, add agents potentially regulating the Hippo pathway at a final concentration of 10 microMolar per well [1-CU].
3.5.1. Talent adds Hippo agents to 1-3 wells of the plate. 
3.6. Next, aspirate the media completely from the cells [1-CU]... and wash the cells in each well with 100 microliters of PBS [2-CU]. Then, add 20 microliters of PLB to each well [3-CU].
3.6.1. Talents aspirates the media from 1-3 of the wells. 
3.6.2. Talent washes 1-3 of the wells with PBS. 
3.6.3. Talent adds PLB to 1-3 wells. 
3.7. Place the culture plate on a rocking platform for 15 minutes [1-MED]. Then, transfer 20 microliters of LARII reagent to each well of the plate and pipette up and down to mix [2-CU].
3.7.1. Talent places the plate on a rocking platform and starts the rocking. 
3.7.2. Talent adds LARII reagent to 1-3 wells of the plate and pipettes up and down to mix. 
3.8. Immediately after this, place the plate into a plate-reading luminometer and initiate the reading [1-MED].
3.8.1. Talent places the plate into the plate-reading luminometer and starts the reading. 
4. Results: LATS-BS Utilized to Measure Activation and Inhibition Effect of a Small Molecule on LATS Kinase Activity
4.1. In the first part of this protocol, the LATS-BS was cotransfected with different genes to evaluate their effect on LATS kinase activity [1-LM].
4.1.1. Figure 3
4.2. In the second protocol, LATS-BS was transfected into HEK293AD and the cells were passed into 96-well plates. 40 hours after transfection, the cells were treated with different known small molecule regulators of Hippo signaling, followed by a luciferase assay [1-LM].
4.2.1. Figure 4

5. Conclusion (said by authors on camera)
5.1. Taha Azad: When interpreting the results of these assays, it should noted that proteins or drug treatments may activate feedback pathways that influence biosensor activity. Further experiments will be necessary to confirm a relationship between a candidate and the Hippo pathway [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style.
5.2. Helena J. Janse van Rensburg: Following this procedure, other methods like Western blot and quantitative real-time PCR can be performed in order to answer additional questions about LATS kinase activity [1-MED].
5.2.1. Named author states the above, looking slightly off to the side. Interview style.
5.3. Kazem Nouri: After its development, this technique paved the way for researchers in the field of cancer biology to explore the dynamics and activity of LATS kinase and the Hippo pathway in many biological and biochemical analysis [1-MED].
5.3.1. Named author states the above, looking slightly off to the side. Interview style.
5.4. Taha Azad: Don't forget that drugs for screening can be extremely hazardous and appropriate precautions such as should always be taken while performing this procedure [1-MED].
5.4.1. Named author states the above, looking slightly off to the side. Interview style.   


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.
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