[image: ]DRAFT: DO NOT USE FOR FILMING


Submission ID #:  62316
Scriptwriter Name: Madhulika Pathak
Supervisor name: Anastasia Gomez
Project Page Link:  https://www.jove.com/account/file-uploader?src=19006428

Title:   Assessing Agrochemical Risk to Mated Honey Bee Queens

Authors and Affiliations: 
Julia D. Fine1*, Kendall M. Torres2, Jamilyn Martin2, Gene E. Robinson2,3,4 

1Invasive Species and Pollinator Health Research Unit, USDA-ARS Invasive Species and Pollinator Health, Davis, CA, United States of America
2Carl R. Woese Institute for Genomic Biology, University of Illinois at Urbana-Champaign, Urbana, IL, United States of America
3Neuroscience Program, University of Illinois at Urbana-Champaign, Urbana, IL, United States of America
4Department of Entomology, University of Illinois at Urbana-Champaign, Urbana, IL, United States of America


☐   All author names and affiliations are correct.


Corresponding Authors: 
[bookmark: _Hlk25233958]Julia D. Fine (Julia.fine@usda.gov) 


Email Addresses for All Authors:
torres.kendall93@gmail.com 
jamimartin13@gmail.com
generobi@illinois.edu
Julia.fine@usda.gov
 





Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  22
Number of Shots:  45

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. QMC assembly
2.1. To begin, assemble queen monitoring cages, or QMCs, [1] with a single ELP [2]. Do not add feeder tubes until after the workers have been added to the cage and temporarily cover the 4 feeder holes with laboratory grade tape [3].
2.1.1. WIDE: Establish the shot of talent assembling QMC
2.1.2. Inserted ELP TEXT: ELP – Egg Laying Plate 
2.1.3. Talent covering the feeder holes with tapes
2.2. Insert the queen excluder and the feeding chamber door over the feeding chamber to keep the queen from entering and contacting the treated diet [1]. 
2.2.1. Talent inserting the queen excluder and then inserting the chamber door
2.3. Collect the wax comb frames containing the capped worker brood from honeybee colonies 24 hours prior to adult eclosion [1] and place them in an incubator at 34.5 degrees Celsius 24 hours later [2]. Brush the eclosed bees off into an open container lined with an insect barrier paint to prevent the bees from crawling out [3]. 
2.3.1. Talent collecting the worker brood from honeybee colonies 
2.3.2. Talent placing colonies in incubator
2.3.3. Talent brushing the bees off
2.4. Add at least 50 bees by weight to the egg laying chamber of each QMC. To ensure that a diverse genetic pool is introduced, obtain similar numbers of worker bees from at least three colonies and mix them prior to adding them to the QMCs [1-TXT].  
2.4.1. Talent adding bees to the egg laying chamber TEXT: 5 g ≈ 50 bees
2.5. Add the feeders containing sucrose solution, water, and pollen supplement [1-TXT]. 
2.5.1. Talent adding the feeders to the chambers TEXT: See next section for solution and supplement preparation
2.6. Use queens purchased from a commercial breeder within 48 hours of receipt. While the queen is still inside the shipping cage, place it in a clear plastic bag [1], then place one end of a plastic tube connected to a carbon dioxide gas cannister inside the bag [2] and gently open the cannister valve to allow the Carbon dioxide gas to flow [3].
2.6.1. Talent placing the queen in a clear plastic bag
2.6.2. Plastic tube connected to carbon dioxide cannister inside the bag
2.6.3. Talent opening the cannister valve 
2.7. When the bag has been inflated with gas, simultaneously close the cannister valve and hold the bag closed to trap the gas inside [1]. Keep the bag closed for 30 seconds or until the queen has stopped moving [2]. Remove the queen by opening the shipment cage once she is observed to be unconscious [3].
2.7.1. Talent closing the cannister valve while holding the bag closed to trap the gas
2.7.2. Talent keeping the bag closed 
2.7.3. Talent removing the queen by opening the shipment cage   
2.8. Partially open the door to the egg laying chamber, gently place the unconscious queen inside and close the lid [1]. Add the second ELP to each QMC [2]. Place a piece of laboratory tape across the top of the two ELPs to keep them from separating from the QMC frame and prevent workers from exiting the cage [3].
2.8.1. Talent opening the door to egg laying chamber and placing the queen inside
2.8.2. Talent adding second ELP to chamber
2.8.3. Talent placing the tape across ELP
2.9. Place the cages in a dark incubator with stable environmental conditions of 33.5 to 34.5 degrees Celsius and 50 to 70 percent relative humidity [1].
2.9.1. Talent placing the cages in the incubator

3. Preparing and administering diets laced with agrochemicals 
3.1. To administer the diet laced with agrochemicals, prepare the stock solutions of agrochemicals in an appropriate solvent, such as acetone, at a concentration that can be added to the diet to achieve the desired final concentration of the agrochemical of interest.  [1].
3.1.1.   Talent preparing the stock solutions of agrochemicals in acetone
3.2. Administer the agrochemical treatments in a sucrose solution, a commercial pollen supplement, or both. Prepare the experimental diet for use on the same day by adding an appropriate amount of stock solution to chilled or room temperature 50% sucrose solution [1]. 
3.2.1. Talent adding stock solution to sucrose solution
3.3. Mix thoroughly by vortexing to medium speed [1]. For pollen supplements, add the agrochemical laced sucrose solution to the powdered supplement instead of the syrup [2]. Record the feeder weights prior to placing them in the QMC [3].
3.3.1. Talent vortexing the solution 
3.3.2. Talent adding the sucrose solution to the pollen supplement
3.3.3. Talent recording the feeder weight

4. Monitoring – Egg Production Rate 
4.1. To Quantify the egg laying, begin by removing QMCs from the incubator [1]. Examine the backs of the clear ELPs [2]. If eggs are present, remove the door panel in front of the plate of interest [3]. Remove the tape from across the ELPs and slide the door panel between the ELP and the bees inside the QMC [4].
4.1.1. Talent removing the QMCs from the incubator
4.1.2. Talent examining the backs of ELPs
4.1.3. Talent removing the door panel 
4.1.4. Talent removing the tape across ELPs
4.2. With the door panel in place, remove the ELP, and count and record the number of eggs inside the ELP cells [1]. Remove the eggs by tapping the edge of the ELP, open cell-side down, on a hard surface [2]. Once the eggs fall out, replace the empty ELP in the QMC [3].
4.2.1. Talent counting the number of eggs inside ELP
4.2.2. Talent removing the eggs by tapping the edge and opening the cell-side down
4.2.3. Talent replacing the empty ELP in QMC 
4.3. Gently remove and replace the door panel behind the ELP on the outside of the QMC [1]. Repeat as necessary with the second ELP and replace the tape across the QMC when finished [2].
4.3.1. Talent removing and replacing the door panel
4.3.2. Talent replacing the tape across QMC

5. Monitoring – Food Consumption
5.1. To monitor the food consumption, replace the food with freshly prepared diet every two days [1]. Prepare new feeder tubes [2] and weigh them before starting monitoring. Swap old tubes with new ones and weigh old tubes before disposing [3]. 
5.1.1. Talent replacing the food with fresh diet
5.1.2. Talent preparing new feeder tubes
5.1.3. Talent swapping old tube with new tubes
5.2. Compare the final weight of the feeder tube and unconsumed diet to the weight of the same tube to estimate diet consumption. Check it once per day to ensure that feeders are never empty [1]. 
5.2.1. Talent weighing the feeder tube
5.3. If a feeder tube is empty or near empty, remove it, refill it, record the weight of the tube before and after, and add the difference to the 2-day diet consumption total for the QMC [1].
5.3.1. Talent removing an empty feeder
5.3.2. Talent refilling an empty feeder tube

6. Monitoring – Embryo Viability and sampling workers
6.1. At a selected point during a QMC experiment, remove ELPs containing freshly laid eggs from the QMC as described previously but do not dislodge eggs from the ELP [1]. Cover the ELP with a universal microplate lid [2] and place it inside a desiccator with a saturated potassium sulphate solution [3-TXT]. 
6.1.1. Talent removing ELPs containing freshly laid eggs
6.1.2. Talent covering the ELP
6.1.3. Talent putting the covered ELP inside a desiccator TEXT: 150 g K2SO4 in 1 L of water, kept in a shallow dish
6.2. If the QMCs have been populated with excess workers, sample the worker bees at a selected time point during the experiment for assessment of treatment induced changes in their physiology [1]. 
6.2.1. Worker bees in QMC
6.3. Before sampling, place a door panel between an ELP and the interior of the QMC, and remove the ELP [1]. Carefully lift the door panel approximately 0.5 centimeters from the base of the cage and remove a worker bee from inside the QMC using featherweight tweezers [2]. 
6.3.1. Talent placing a door panel and removing the ELP
6.3.2. Talent lifting the door panel and removing the bee using tweezers
6.4. Preserve the collected bee for follow-up analysis and repeat this process until the desired number of samples have been collected [1]. For gene expression analysis, snap freeze the bees [2] in liquid nitrogen and store them at -80 degrees Celsius [3].
6.4.1. Talent removing and preserving the bees
6.4.2. Talent snap freezing bees in liquid nitrogen
6.4.3. Talent placing the bee in the freezer
6.5. 

Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 191. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: Assessing egg laying rates and diet consumption in QMCs over time.
7.1. Treatment-related changes in daily egg counts were evaluated by implementing a Poisson log-linear generalized estimating equation with an auto-regressive correlation matrix. Daily egg production observed was significantly lower in QMCs in the 50 parts per billion pollen plus sucrose treatment group [1].
7.1.1. LAB MEDIA: Figure 2A
7.2. A dose dependent effect was observed for treatments administered in both sucrose and pollen, with the largest reduction in egg production relative to control observed in 50 parts per billion followed by 10 parts per billion pollen plus sucrose. No difference in total eggs produced was observed between control and 10 parts per billion [1].
7.2.1. LAB MEDIA: Figure 3
7.3. Along with changes in diet consumption rates, consumption of pollen supplement, water and sucrose was recorded every 48 hours for 10 or 12 days [1]. Daily rates of sucrose consumption significantly increased [2] as the experiment progressed but rates of pollen supplement consumption decreased [3].
7.3.1. LAB MEDIA: Figure 2
7.3.2. LAB MEDIA: Figure 2 Video editor: Please highlight figure 2D
7.3.3. LAB MEDIA: Figure 2 Video editor: Please highlight figure 2B
7.4. Significantly higher rates of pollen consumption were observed when imidacloprid was administered at 10 parts per billion in pollen supplement alone and significantly decreased when it was administered at either 10 or 50 parts per billion in pollen supplement and sucrose solution together [1].
7.4.1. LAB MEDIA: Figure 2B



Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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