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

Can you record movies/images using your own microscope camera? (Y/N)__N_______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _Olympus SZ60__________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__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.) We suggest steps 2.3-2.5 and 3.3-3.5.
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.) __We suggest step 2.3 (addition of larvae to wells of plate) followed by step 2.4 (addition of test chemistry to wells). Care must be taken to avoid damaging the larvae when adding to the wells and during addition of test chemistry. It is critical to ensure that each well receives the correct chemistry, the correct concentration of chemistry, and that the concentration of chemistry is consistent between technical replicates. Tubes for serial dilution of test chemistry and wells of plates should be labeled before commencing the experiment. The larvae must be carefully handled and with a wide-bore pipette. Test chemistry must be added without disturbing the larvae. All traces of water must be removed before addition of test chemistry as excess water will dilute the chemistry and introduce variation between doses and replicates. The plate must be gently swirled to ensure adequate mixing of test chemistry.
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? (Y/N) ___Y____ If yes, how far apart are the locations? __200 yards. We propose filming in both insectary and laboratory. These two facilities are located in adjacent buildings. ___________________________
1. Introduction (Author Interviews) – 
A. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  Please try to memorize your interview statements.
1.1. Catherine Hill: This method can help answer key questions in the insecticide discovery and vector control fields, such as how toxic is an unformulated chemistry to a population of mosquito larvae or adults, does the chemistry have potential for development as a larvicide or adulticide, and what might be the most effective delivery route? [1-MED]
1.1.1. Catherine speaks towards the camera, interview style.

1.2. Catherine Hill: The main advantages of this technique are that it can be used to: evaluate the toxicity of unformulated chemistries, the toxicity of a chemistry against multiple species of vector mosquitoes, and it can be scaled up to evaluate hundreds of compounds in high throughput capacity. [1-MED]
1.2.1. Catherine speaks towards the camera, interview style

B. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Catherine Hill: We first had the idea for this method, when we were trying to evaluate the potential of unformulated small molecule chemistries for development as insecticides and felt that existing published procedures did not meet needs. [1-MED]
1.3.1. Catherine speaks towards the camera, interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Catherine Hill: Demonstrating the procedure will be Jasleen Kaur, [1-MED] a scientific technician, from my laboratory.  [2-MED]
1.4.1. Interview style: Catherine saying the above 

1.4.2. Jasleen Kaur looks up and acknowledges the camera.

Protocol: (read by voice talent at JoVE)
2. Larval Contact Assay 
2.1. To begin, label the wells of a clear 24-well tissue culture plate. [1-MED] Use an analytical balance to weigh the test compound. [2-MED-TXT] Then, dissolve the compound in sterile, double distilled water in a 1.5-milliliter tube resulting in an 80-millimolar stock solution. [3-CU]
2.1.1. Talent labelling the plate

2.1.2. Talent at the balance weighing. TEXT: Amitriptyline Video editor: Show text overlay when VO says “the test compound”. 
2.1.3. Talent dissolving the compound
2.2. Next, serially dilute the stock solution using double distilled water to prepare working stock solutions of the desired concentrations [1-CU-TXT].  
2.2.1. Talent starts preparing dilutions. TEXT: See text for stock solution details

2.2.A. Jasleen Kaur: Note that care must be taken when the larvae are added to the wells, during the removal of excess water and when the test chemistry is added to avoid physical damage to the larvae. Injury may increase mortality, and thus produce false positive results or invalidate the assay. [1-MED] 

            2.2.A. 1. Jasleen Kaur speaks towards the camera, interview style. Video editor: This is how the original scriptwriter slated this interview statement. 
2.3. Use a wide-bore plastic transfer pipette to transfer 5 third-instar larvae to each well of the plate [1-ECU-TXT]. Then, use a 1-milliliter pipette to gently remove the water [2-ECU]… and replace it with the desired volume of double distilled water [3-ECU-TXT].    
2.3.1. Talent transferring one larva to the 24-well plate. TEXT: 3rd instar larvae: 2.5 – 3.5 mm; Head capsule: 0.025 mm

2.3.2. Talent removes water from one well

2.3.3. Talent adds ddH2O to the same well. TEXT: Repeat wash 4 x
 2.3.A. Jasleen Kaur: Take care not to touch the larvae when removing the water, work quickly to ensure that the larvae do not dessicate, and gently add the test chemistry by pipetting against the opposite side of the plastic well. [1-MED] 

2.3.A. 1. Jasleen Kaur speaks towards the camera, interview style. Video editor: This is how the original scriptwriter slated this interview statement. 

2.4. Add an appropriate volume of testing solution to each well [1-CU-TXT]… and gently rotate the plate to ensure uniform mixing. [2-MED] Place the plate in a growth chamber maintaining 12-hour light-dark cycle at 25 °C with 75 – 85% relative humidity. [3-MED]
2.4.1. Talent adding the solution to one well. TEXT: See text for final working concentrations

2.4.2. Talent rotating the plate

2.4.3. Talent placing the plate in the incubator.

2.5. To check larval movement, gently tap the plate. [1-CU] If no movement is observed, gently touch the larva with a sterile toothpick. [2-ECU] Score the larva as dead if no response is noticed and use a score sheet to record the total number of dead larvae in each well at the time points described in the text protocol. [3-MED-TXT]
2.5.1. Talent tapping the plate

2.5.2. Talent touching larva with a toothpick

2.5.3. Talent taking notes at the score sheet TEXT: 3 biological repeats/assay

3. Adult Topical Assay
3.1. Culture 3 to 5-day-old adult female mosquitoes in a 20-liter plastic cage. [1-MED] Label 9-ounce paper cups with the name and concentration of testing compound. [2-CU]

3.1.1.  Talent at the plastic cage with mosquitos.

3.1.2. Talent starts labeling the paper cups. Labels in shot if possible. 
3.2. Next, prepare a 10-micrograms per milliliter stock solution of the testing compound in acetone in a 20-millilter glass vial. [1-MED] Then, serially dilute the stock solution to obtain the desired working concentrations. [2-CU]
3.2.1. Talent preparing the stock solution in a glass vial.

3.2.2. Talent starts diluting the stock
3.3. Clean a 1-milliliter glass syringe with acetone… [1-CU] and then fill it with the test solution at the appropriate concentration. [2-CU] Secure the syringe in a micro-applicator adjusted to deliver a volume of 0.25 microliters. [3-CU]
3.3.1. Talent cleaning the syringe

3.3.2. Talent filling the syringe

3.3.3. Securing it in a micro-applicator
3.4. Next, use an aspirator to remove ten 3 to 5-day-old adult female mosquitoes from the cage… [1-MED] and anesthetize them for 5 minutes at 4 °C. [2-MED] Then, transfer the mosquitoes to a Petri dish [3-CU]… and place the dish on ice for 10 minutes. [4-MED]
3.4.1. Talent aspirating the mosquitoes

3.4.2. Talent placing them in a fridge

3.4.3. Transferring the mosquitoes to a Petri dish

3.4.4. Placing the dish on ice

3.4.A. Jasleen Kaur: In order to avoid damaging the adult mosquito which could contribute to mortality, ensure that they are not anesthetized in the fridge for more than 5 minutes or immobilized on ice for more than 10, and minimize the handling of the mosquitos. If you have access to a cold plate and a micromanipulator with movable stage, that may further minimize handling of the mosquitoes. [1-MED] 

3.4.A. 1. Jasleen Kaur speaks towards the camera, interview style. Video editor: This is how the original scriptwriter slated this statement. 
3.5. Use fine tweezers to remove each mosquito from the dish and place it into a 9-ounce paper cup on ice. [1-ECU] With the syringe micro-applicator, apply 0.25 microliters of testing solution to the dorsal thorax under a dissecting microscope [2-ECU-TXT]. 

3.5.1. Talent starts removing mosquitoes.
3.5.2. Talent applying the solution to the dorsal thorax. TEXT: 3 technical repeats/treatment

3.6. Next, transfer the mosquitoes to a labeled paper cup on ice. [1-CU] Seal the cup with a 10 by 10-centimeter mesh square and a rubber band. [2-MED] Then, transfer it to the growth chamber and record the number of dead mosquitoes as previously described [3-MED-TXT].

3.6.1. Talent transferring the mosquitoes to a cup

3.6.2. Sealing the cup

3.6.3. Transferring the cup to an incubator TEXT: Repeat assay for positive control 
4. Adult Blood-Feeding Assay 

4.1. Collect approximately 150 four to five-day old adult female mosquitoes with an aspirator [1-MED-TXT]… and transfer them to a separate cage. [2-MED] Remove the source of sugar 1 to 24 hour prior to the feeding assay. [3-MED] 
4.1.1. Talent collecting mosquitoes. TEXT: Only females blood feed
4.1.2. Placing them in a separate cage.
4.1.3. Removing source of sugar
4.2. Prepare an 80-millimolar stock solution of the testing compound in water. [1-MED] Then, serially dilute it with water to obtain working stock solutions of the desired concentrations. [2-MED]
4.2.1. Talent preparing the stock solution in a glass vial.

4.2.2. Talent starts diluting the stock
4.3. To obtain desired testing concentrations, add 40 microliters of each dilution to 960 microliters of defibrinated (Pronunciation: de-fee-brinn-ated) rabbit blood in a 1.5 mL tube and mix by pipetting. [1-CU] Place a membrane filter on a feeding unit and seal it with a rubber ring.  [2-ECU] 
4.3.1. Talent adding the testing compound to rabbit blood
4.3.2. Talent placing the filter and sealing with rubber ring

4.4. Next, use a pipette to transfer 1 milliliter of the blood with testing solution through the delivery port located on the reverse side of the feeding unit [1-CU-TXT] Attach the feeding unit to a heating unit. [2-MED] Then, swab the membrane surface gently with freshly prepared 10% lactic acid solution. [3-CU]

4.4.1. Talent transferring the blood to the feeding unit through the delivery port TEXT: Repeat assay for negative control - only blood

4.4.2. Attaching the feeding to heating unit

4.4.3. Swabbing the membrane surface
4.5. Place the feeding unit in the cage. [1-MED] Cover the cage with a dark cloth and allow the mosquitoes to feed for 1 hour. [2-MED]
4.5.1. Placing the feeding unit in the cage

4.5.2. Covering the cage

4.6. After the mosquitoes feed, place the cage in a refrigerator at 4 °C for 5 minutes to anesthetize the mosquitoes. [1-MED] Then, count and record the total number of mosquitoes in the cage. [2-MED] 
4.6.1. Placing the cage in the fridge

4.6.2. Counting and recording
4.7. By examining the abdomen... [1-ECU], count and record the total number of fully and partially fed female mosquitoes. A minimum of 50 blood-fed mosquitoes should be obtained per dose. [2-MED] Remove any mosquitoes that have not fed. [3-CU]      
4.7.1. Talent examining the abdomen, show the abdomen of a mosquito. 

4.7.2. Talent counting and recording

4.7.3. Removing the mosquitoes that have not fed.

4.8. Next, transfer the cage to a growth chamber and use a score sheet to record the number of dead mosquitoes at the appropriate time points. [1-MED]
4.8.1. Talent transferring the cage

4.9. On day 3 post blood-feeding, place an egg cup in the cage for 72 hours. [1-MED] Use a dissecting microscope to count the total number of eggs produced per treatment [2-MED-TXT].

4.9.1. Talent placing an egg cup into the cage.

4.9.2. Talent at the microscope counting TEXT: 3 biological repeats/assay     
5. Results: Validation of Larval Contact, Adult Topical, and Adult Blood-Feeding Assays to Detect Amitriptyline Toxicity in Mosquitoes 
5.1. A larval contact assay was performed to evaluate the effect of amitriptyline (pronounce am-i-trip-ty-line), a dopamine receptor antagonist, on larval mortality over time. The data revealed that LC50 value decreases over the time course of the experiment [1-LM].
5.1.1. 57768_ Brito-Sierra_figure_6: Video editor: Use figure 6 for this narration and label the figure as Larval Contact Assay.   
5.2. The effect of amitriptyline on mortality of adult female mosquitoes was compared with bifenthrin (bi-fen-thrin) and two negative controls. As compared to acetone-treated and untreated negative controls, both amitriptyline and bifenthrin induced significant mortality at each experimental time point [1-LM].
5.2.1. 57768_ Brito-Sierra_figure_7: Video editor: Use figure 7 for this narration and label the figure as Adult Topical Assay. Emphasize green and purple bars for all the time points when VO says “both amitriptyline and bifenthrin induced significant mortality at each experimental time point”.      
5.3. A quantitative feeding assay was performed to evaluate the effect of three different doses of amitriptyline on fecundity and percent mortality of adult female mosquitoes. The data revealed no statistically significant difference in fecundity of amitriptyline-fed mosquitoes at highest dose compared to only blood-fed controls [1-LM].
5.3.1. 57768_ Brito-Sierra_figure_8: Video editor: Use figure 8 for this narration and label the figure as Adult Blood-Feeding Assay. Emphasize Y axis (right side) and rightmost orange bar when VO says “mosquitoes treated with amitriptyline revealed significantly higher fecundity at the highest dose”.            
6. Conclusion (said by authors on camera)
6.1. Catherine Hill: Once mastered, any of the assays we have described here can be completed in approximately two hours by a single individual if performed properly. [1-MED]
6.1.1. Catherine speaks towards the camera, interview style
6.2. Jasleen Kaur: While attempting this procedure, it’s important to remember to gently handle the organism and ensure consistency during both topical applications scoring of the larval or adult assay. [1-MED]
6.2.1. Jasleen speaks towards the camera, interview style
6.3. Catherine Hill: Following this procedure, other methods like bioassays to evaluate toxicity via absorption through the mosquito tarsi, the CDC bottle assay, and WHO tube assays, can be performed in order to answer additional questions regarding the efficacy of the unformulated chemistry or a formulated product, and potential for development as a contact insecticide or space spray. [1-MED]
6.3.1. Catherine speaks towards the camera, 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.

�Post shoot by Caitlin. 





I tried to correct as much as I could. Some of the formatting is unusual. Please ask me if you have any questions. All of the edits are from me, the authors had no corrections. 
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