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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

Can you record movies/images using your own microscope camera? Y
B.   Software Usage: 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.) 

Answer: Step 2.1 and 2.2, with these two steps, people can better understand how to perform the Lambda Recombination reaction to construct the target gene-recombinant baculovirus;

Step 2.3, 2.5, 2.6, 2.7 with these steps, people can familiar with the baculovirus cell transfection steps.
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.) 

Answer: In step 3.3, Making sure that the permethrin is fully dissolved in the acetonitrile and evenly delivered into each well of a plate. After adding the permethrin, gently shake the plate to fully mix the permethrin in the medium.
In step 3.8, Fully dissolving precipitate into DMSO is crucial for the accuracy of results. After adding DMSO into samples in the plates, the samples will be washed using the pipette for several times until the precipitate has been fully dissolved.
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? 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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Nannan Liu: This method can help answer key questions in the field of insect toxicology, such as if overexpressed metabolic detoxification genes are involved in insecticide resistance [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style. 
1.2. Nannan Liu: The main advantage of this technique allows producing large-scales of target proteins and charactering the function of these proteins in metabolizing insecticides in vitro [1-MED].
1.2.1. 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!)  
N/A

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Nannan Liu: Demonstrating the procedure will be Xuechun Feng, a grad student from my laboratory. Xuechun’s Ph.D. research is focused on functional characterization of carboxylesterases in pyrethroid resistance of houseflies, Musca domestica.  

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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. Expression and Isolation of target Proteins with a Baculovirus-Mediated Insect Cell Expression System
2.1. To begin, mix 1 microliter of GFP entry plasmid DNA with 5 microliters of a commercially available C-term linear DNA in 250-microliter PCR tubes [1-CU].
2.1.1. Talent mixes entry plasmid DNA with C-term linear DNA in PCR tubes. Authors: Generally, for a JoVE video, you do not need to do as many repetitions or replicates as you would for a normal experiment. Do enough for the videographer to get sufficient footage and move on. This will ensure that you do not get too tired from a very long shoot. 

2.2. Next, add 2 microliters of commercially available Lambda recombination mix to each of the PCR tubes [1-CU]. Gently mix the tubes and incubate them at 25 degrees Celsius overnight [2-MED].

2.2.1. Talent adds LR mix to the PCR tubes. 

2.2.2. Talent mixes one of the tubes manually and sets the tubes off to the side on the lab bench to incubate. 

2.3. Seed 2 milliliters of log-phase growth insect Sf9 cell culture evenly to the wells of a cell culture plate [1-CU]. Then, allow the cells to attach for at least 3 hours at room temperature in the hood [2-MED-over the shoulder].
2.3.1. Talent seeds the cells into a well of a cell culture plate.

2.3.2. Talent places the plate in the hood to allow the cells to attach. Videographer: Obtain multiple useable takes, this is repeated. 
2.4. Using an inverted phase microscope at 250X, check the cell attachment [1-SCOPE]. Then, remove the cell culture medium and replace it with 2 milliliters of Grace’s insect medium [2-CU].

2.4.1. Talent observes the cells through the microscope. 

2.4.2. Talent removes the cell culture medium and replaces it with Grace’s insect medium. 
2.5. After this, prepare transfection mixture A and B solutions according to the text protocol [1-MED]. Then, gently mix transfection mixtures A and B together by tapping the tubes [2-CU]. Incubate the mixture at room temperature in the hood for 35 minutes [3-MED-over the shoulder].

2.5.1. Talent places the labeled tubes of transfection mixture A and transfection mixture B on the lab bench. 

2.5.2. Talent mixes transfection mixture A and B together by gently tapping. 

2.5.3. Talent places the tube containing the mixture in the hood.  
2.6. Next, add the mixture dropwise onto the seeded cells [1-CU]. Seal the wells with tape and incubate the cells at 27 degrees Celsius overnight [2-MED].
2.6.1. Talent adds the mixture dropwise to one of the wells of seeded cells. 

2.6.2. Talent seals the well with tape and places the plate into the incubator. Videographer: Obtain multiple useable takes, this is repeated. 

2.7. Replace 2 milliliters of the Grace’s insect medium with 2 milliliters of complete growth medium [1-CU]. Then, add 100-micromole ganciclovir (Pronunciation: Video here) to each well [2-CU]. Seal the wells with tape and incubate the cells at 27 degrees Celsius for 72 hours [3-MED]. 

2.7.1. Talent removes Grace’s insect medium from one of the wells and replaces it with complete growth medium.

2.7.2. Talent adds ganciclovir to one of the wells. 

2.7.3. Use 2.6.2.

2.8. 72 hours post infection, collect the medium from each well and transfer it to 1.5-milliliter centrifuge tubes [1-CU]. Then, centrifuge the tubes at 1,500 x g for 5 minutes at 4 degrees Celsius [2-MED]. 
2.8.1. Talent removes the medium from one of the wells and transfers it to a centrifuge tube. 

2.8.2. Talent places the centrifuge tube into the centrifuge, shuts the lid, and starts the spin. 

2.9. Add 1 milliliter of complete growth medium to the well [1-CU]… and use a microscope with fluorescent light to observe the infection signs of cells at the P1 baculovirus amplification stage [2-MED-over the shoulder/LM].

2.9.1. Talent adds complete growth medium to the well. 

2.9.2. Talent places the plate on the stage of the microscope. Video editor: Also show Figure 2. 
2.10. Transfer the supernatant into new 1.5-milliliter centrifuge tubes [1-CU] and store them at 4 degrees Celsius in dark conditions [2-MED-over the shoulder-TXT].

2.10.1. Talent transfers the supernatant to a new tube. 

2.10.2. Talent places the tube into the cold storage. TEXT: P1 virus stock
2.11. After this, seed 2 milliliters of log phase growth insect Sf9 cell culture evenly in the wells of a cell culture plate [1-CU]. Allow the cells to attach for at least 3 hours at room temperature in the hood [2-MED-over the shoulder]. 
2.11.1. Talent seeds cell culture. 

2.11.2. Use 2.3.2.

2.12. Inoculate 5 microliters of P1 virus stock into the cell-seeded wells [1-CU]. Then, add 100-micromole ganciclovir to each well [2-CU]. Seal the wells and incubate the cells for 72 hours at 27 degrees Celsius [3-MED-TXT].

2.12.1. Talent adds P1 virus stock to one of the wells of the plate. 

2.12.2. Talent adds ganciclovir to the well. 

2.12.3. Talent seals the well and places the plate in the incubator. SUBCHAPTER TEXT: Repeat process 2x to obtain P2 and P3 virus stock
3. A Cell-Based MTT Cytotoxicity Assay 
3.1. First, culture 5 milliliters of log phase growth insect Sf9 cells with complete growth medium in T25 non-treated flasks [1-MED].
3.1.1. Talent adds complete growth medium and cells to a T25 flask. 

3.2. Then, add 25 microliters of P1 virus stock solution to infect the cell culture [1-CU] for 48 hours with gentle shaking at 27 degrees Celsius [2-MED].

3.2.1. Talent adds P1 virus stock to the cell culture. 

3.2.2. Talent places the culture flask onto a shaker. 

3.3. Using acetonitrile, prepare serial dilutions of 100-millimole permethrin [1-CU]. Then, seed 200 microliters of infected cell culture supplemented with 300 microliters of complete growth media into a 24-well plate [2-CU-TXT].
3.3.1. Talent adds acetonitrile and permethrin solutions to each well of a labeled plate. The plate should be labeled with the concentration of permethrin. 
3.4. Xuechun Feng: Making sure that the permethrin is fully dissolved in the acetonitrile and evenly delivered into each well of a plate. After adding the permethrin, gently shake the plate to fully mix the permethrin in the medium [1-MED].
3.4.1. Named author states the above, looking slightly off to the side. Interview style. 
3.5. After this, seal the plate with tape and incubate the plate at 27 degrees Celsius for 48 hours in dark conditions [1-MED].

3.5.1. Talent seals the plate with tape and places the plate in the incubator. 

3.6. Remove the cell culture medium from the plate without disturbing the bottom-attached cell layer [2-CU].

3.6.1. Talent removes the cell culture medium from the plate carefully. 

3.7. Add 200 microliters of the MMT reagent to each well [1-CU]. Then, incubate the plate at 37 degrees for 4 hours [2-CU] until dark purple formazan precipitates form in each well [3-CU].

3.7.1. Talent adds MMT reagent to wells of the plate. 

3.7.2. Talent places the plate in the incubator.
3.7.3. Talent shows a plate with dark purple formazan precipitates. 

3.8. Add 500 microliter of DMSO to each well to fully dissolve the precipitates [1-CU]. Then, transfer 200 microliters of the dissolved solution to each well of a 96-well plate [2-CU].
3.8.1. Talent adds DMSO to wells of the plate

3.8.2. Talent transfers some of the dissolved solution to a new plate. 
3.9. Xuechun Feng: Fully dissolving precipitate into DMSO is crucial for the accuracy of results. After adding DMSO into samples in the plates, the samples will be washed using the pipette for several times until the precipitate has been fully dissolved [1-MED].
3.9.1. Named author states the above, looking slightly off to the side. Interview style. 
3.10. Finally, use a microplate reader to measure the absorbance values of the plate at 540 nanometers [1-MED-TXT].

3.10.1. Talent puts the plate into the microplate reader to measure the absorbance values. TEXT: See text for control group instructions
4. Results:  MdαE7 Expressing Cells Show Higher Viability when Exposed to Permethrin
4.1. At the P1 stage, the infection ratio is low [1-LM]. At the P2 stage, the infection ratio was significantly enhanced [2-LM]. At the P3 infection stage, almost all the cells showed symptoms of detachment from cell culture plate, increases of cell diameter, as well as the cessation of cell growth [3-LM]. 
4.1.1. Figure 2: Video editor: Highlight/emphasize the first panel of figure 2 (the images labeled P1)
4.1.2. Figure 2: Video editor: Highlight/emphasize the middle panel of figure 2 (the images labeled P2)
4.1.3. Figure 2: Video editor: Highlight/emphasize the right panel of figure 2 (the images labeled P3)
4.2. Based on the detected absorbance values [1-LM]…, the MdαE7 expressing cells showed significantly higher viability [2-LM]… compared to the control CAT cells [3-LM]. 
4.2.1. Figure 4
4.2.2. Figure 4: Video editor: Emphasize/highlight subfigure B. 
4.2.3. Figure 4: Video editor: Emphasize/highlight subfigure A.
5. Conclusion (said by authors on camera)

5.1. Xuechun Feng: While conducting this procedure, it’s important to prevent the cell contamination in all steps by wipe the surfaces of staffs (such as bottles and tubes) with 70% ethanol before conducting the cell experiments [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style.
5.2. Xuechun Feng: Following this procedure, other methods like homology modeling and docking analysis can be performed in order to answer additional questions like the interactions between carboxylesterases proteins and permethrin ligand [1-MED].
5.2.1. Named author states the above, looking slightly off to the side. Interview style.
5.3. Xuechun Feng: This technique paved the way for researchers in the field of insect toxicology to explore functional characterization of the genes and mechanisms in insecticide resistance of insects [1-MED].
5.3.1. Named author states the above, looking slightly off to the side. Interview style.

5.4. Xuechun Feng: Don't forget that working with insecticides can be very harmful and precautions such as wearing gloves and lab coat should always be taken while performing these procedures [1-MED].
5.4.1. Named author states the above, looking slightly off to the side. Interview style. 
 *Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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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