[image: ]DRAFT: DO NOT USE FOR FILMING


Submission ID #:  62064
Scriptwriter Name: Anastasia Gomez
Supervisor Name: Anastasia Gomez
Project Page Link: https://www.jove.com/account/file-uploader?src=18929568 

Title:   Collection and Identification of Pollen from Honey Bee Colonies

Authors and Affiliations: 

Topitzhofer, E.1, Lucas, H.1, Carlson, E.1, Chakrabarti, P.1, Sagili, R.1

1Oregon State University, Department of Horticulture, Corvallis, OR, USA


☐   All author names and affiliations are correct.

Corresponding Authors: 
[bookmark: _Hlk25233958]
Ramesh Sagili			Ramesh.Sagili@oregonstate.edu

Email Addresses for All Authors: 

topitzhe@oregonstate.edu
Hannah.Lucas@oregonstate.edu
Emily.Carlson@oregonstate.edu
Priyadarshini.Chakrabarti@oregonstate.edu
Ramesh.Sagili@oregonstate.edu




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:  27
Number of Shots:  55

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.
· Fill out both required statements.
· 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.


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.

1.3. 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.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.4. 

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. Collecting corbicular pollen from honeybee colonies using pollen traps
2.1. To begin, determine when to trap pollen from the desired apiary location and select the optimal honeybee colonies for trapping pollen [1]. Assess colony strength by counting foragers returning to the colony entrance for 2 minutes and select colonies with the highest total number of returning foragers [2].
2.1.1. WIDE: Establishing shot of talent in front of a bee colony.
2.1.2. Foragers returning to a colony.
2.2. Select hives with woodenware that is in good condition, preferably without extra entrances and warped lids [1]. Use colonies with fewer alternative entrances as they have an increased likelihood of returning foragers reorienting to the trap entrance [2].
2.2.1. A hive that is in good condition. 
2.2.2. Entrance to a colony.
2.3. Select south-facing hive entrances whenever possible. If hives are palletized, install pollen traps on every colony facing the same direction on a given pallet to avoid the drift of foragers into neighboring hive entrances [1].
2.3.1. South-facing hive entrance.
2.4. If desired, assess the brood nest of the colony by inspecting frames for the presence of larvae and select colonies with relatively large amounts of larvae [1].
2.4.1. Larvae on a frame. 
2.5. Next, install pollen traps on the selected honeybee colonies. For front-mount traps, attach the trap in front of the entrance with staples, screws, and tape, or connect the trap to bungee cords wrapped around the hive [1]. Authors: Will you be demonstrating the installation of all the traps described below during the shoot?
2.5.1. Talent installing a front mount trap. 
2.6. For bottom-mount traps, place the trap underneath the lowest hive box and fix the trap entrance near the original entrance [1]. 
2.6.1. Talent installing a bottom mount trap.
2.7. For auger-hole mount traps, attach the trap directly in front of an auger hole of a hive box using staples, screws, and tape [1]. 
2.7.1. Talent attaching a trap in front of an auger hole.
2.8. For top-mount traps, place the trap above the uppermost hive box and below the lid [1].
2.8.1. Talent installing a top-mount trap. 
2.9. Seal all other possible entrances into the colony with a non-adhesive and moldable material, such as latex or polyurethane foam, or a number 8 hardware cloth for auger holes [1]. Use adhesive tape for small cracks [2].
2.9.1. Talent sealing a possible entrance. 
2.9.2. Talent placing tape over a crack.
2.10. If using front-mount traps, place a barrier, such as a rubber mat, between the collection basket and grass to avoid moisture damage from dew [1].
2.10.1. Talent placing a barrier for a front mount trap.
2.11. Engage the trapping mechanism of the pollen trap 24 hours after installation and before the day’s foraging flight commences [1]. 
2.11.1. Talent engaging the trapping mechanism.
2.12. Collect corbicular pollen from the collection tray [1] and place it into plastic bags or centrifuge tubes [2], then store it in a cooler with ice [3]. Clean the pollen by removing bee parts and other hive debris and store it at -20 degrees Celsius [4].
2.12.1. Talent collecting pollen from the tray. 
2.12.2. Talent placing pollen into a bag or tube. 
2.12.3. Talent placing the bag or tube into a cooler. 
2.12.4. Talent removing debris from pollen.
2.13. After removing the traps from the hives, sterilize all equipment in a 5% bleach solution [1], rinse, and dry the equipment before the next use [2].
2.13.1. Talent placing equipment into a bleach solution. 
2.13.2. Talent rinsing the equipment.

3. Pollen pellet color sorting for downstream pollen source identification and quantity assessment
3.1. Use a scooper or a large spoon to scoop out 10 grams of pollen as a representative subsample [1]. Remove all bee parts and other debris from the subsample [2], then sort each pollen pellet from the 10-gram subsample into a color group, using both pollen color and texture to differentiate between groups [3].
3.1.1. Talent scooping pollen. 
3.1.2. Talent removing bee parts from the subsample. 
3.1.3. Talent sorting pellets into color groups.
3.2. To ensure at least 0.25 grams of each color group for downstream steps, place any pellets that are not plentiful enough to form a color group of at least 0.25 grams into a miscellaneous group [1]. Name each individual color group using the Pantone color guide [2].
3.2.1. Talent combining the smaller groups into one.
3.2.2. Talent looking t the Pantone color guide.
3.3. Weigh out 0.25 grams of pollen pellets from each color group [1].
3.3.1. Talent weighing out a pollen sample.
4. Acetolysis
4.1. Slowly add 500 microliters of glacial acetic acid to each microcentrifuge tube containing 0.25 grams of color group pollen [1]. While visually inspecting the tube, stir the pollen with a clean toothpick for 10 to 15 seconds [2].
4.1.1. Talent adding glacial acetic acid to the tube with pollen.
4.1.2. Talent stirring the pollen.
4.2. Centrifuge the samples for 3 minutes at 1,100 × g [1], then decant the supernatant into the acid waste beaker [2].
4.2.1. Talent placing the tube in the centrifuge and closing the lid. 
4.2.2. Talent decanting the supernatant. 
4.3. To prepare the acetolysis mixture, add 10.8 milliliters of glacial acetic acid to the beaker labeled acetolysis mixture [1-TXT]. Then, slowly add 1200 microliters of concentrated sulfuric acid from the stock solution [2].
4.3.1. Talent adding glacial acetic acid to a labeled beaker. TEXT: 9:1 glacial acetic acid:sulfuric acid
4.3.2. Talent adding sulfuric acid to the beaker.
4.4. Slowly add 1000 microliters of acetolysis mixture to each tube [1] and stir with a clean toothpick for 10 to 15 seconds [2]. Place the samples on a heat block preheated to 80 degrees Celsius [3]. Incubate the tubes for 5 minutes, stirring each tube thoroughly with a clean toothpick halfway through incubation [4].
4.4.1. Talent adding acetolysis mixture to a tube. 
4.4.2. Talent stirring the tube. 
4.4.3. Talent placing the samples on a heat block. 
4.4.4. Talent stirring a sample during incubation.
4.5. After the incubation, slowly add 500 microliters of glacial acetic acid to each tube and stir with a clean toothpick for 10 to 15 seconds [1]. Centrifuge the samples [2-TXT], then decant the supernatant from each tube into the acid waste beaker [3].
4.5.1. Talent adding glacial acetic acid into a tube. 
4.5.2. Talent placing the samples in the centrifuge. TEXT: 3 min at 1,100 × g
4.5.3. Talent decanting the supernatant. 
4.6. After rinsing each sample 3 times with water [1], add 1000 microliters of distilled water to each tube and stir with a clean toothpick [2]. 
4.6.1. Talent rinsing a sample with water. 
4.6.2. Talent stirring water into the sample.
4.7. Centrifuge the samples and decant the supernatant from the tubes into the beaker of sodium bicarbonate, then repeat the water rinses 2 more times [1].
4.7.1. Talent placing the sample in the centrifuge. 
4.8. Add 1000 microliters of 95% ethanol from the ethanol beaker to each tube and stir with a clean toothpick [1], then centrifuge the samples and decant the supernatant from the tubes into the ethanol waste beaker [2].
4.8.1. Talent adding ethanol to a sample. 
4.8.2. Talent decanting the supernatant. 
4.9. Mix the Safranin O stain stock solution and add 5 to 10 drops to each tube [1]. Stir with a toothpick for 10 to 15 seconds and leave the toothpick in the tube [2]. Add 1000 microliters of 95% ethanol from the ethanol beaker to each tube and stir [3].
4.9.1. Talent adding Safranin O stain to a tube. 
4.9.2. Talent stirring the tube and leaving the toothpick inside. 
4.9.3. Talent adding ethanol to the tube and stirring. 
4.10. After centrifuging the samples, decant the supernatant into the ethanol waste beaker [1]. Add 10 to 15 drops of glycerin to each tube [2] and stir the contents for 10 to 15 seconds [3]. Leave the tubes open in the fume hood to evaporate the ethanol for at least 2 hours at ambient room temperature [4].
4.10.1. Talent decanting supernatant. 
4.10.2. Talent adding glycerol to a tube. 
4.10.3. Talent stirring the tube. 
4.10.4. Open tubes in a fume hood.
4.11. Label microscope slides for pollen identification [1]. Remove 1 drop of pollen residue from a tube and place it in the center of its labeled microscope slide, allowing the drop to spread slightly [2]. Place a clean coverslip over the drop on the slide [3] and seal the coverslip to the slide with clear nail polish [4].
4.11.1. Talent labeling a slide. 
4.11.2. Talent dropping pollen residue onto a slide. 
4.11.3. Talent placing a coverslip over the drop. 
4.11.4. Talent sealing the coverslip with nail polish.


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. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Diversity of corbicular pollen collected from honey bees in five cropping systems 
5.1. Using the described methods, corbicular pollen was collected, sorted by color, and the plant sources of each pellet color group were identified to assess pollen diversity. Every pollen collection sample had multiple distinguishable color groups [1].
5.1.1. LAB MEDIA: Table 2.
5.1.2. LAB MEDIA: Table 2. Video Editor: Emphasize the Mean Number of Pollen Pellet Colors/Site row.
5.2. In some samples, pollen color groups contained as few as 4 to 5 pellets. However, most groups had significantly more and served as their own labeled color group for acetolysis [1].
5.2.1. LAB MEDIA: Figure 5. 
5.3. After acetolysis, bright-field light microscopy was used to effectively identify each color group to its lowest possible taxonomic rank by confirming the morphological characteristics with those of voucher specimens collected from the area surrounding each study site [1].
5.3.1. LAB MEDIA: Figure 7. 
5.4. The pollen collected from almond crop locations had relatively lower pollen diversity than pollen collected from other crops, with an average of 3 pellet colors and 3.2 plant taxa per site [1].
5.4.1. LAB MEDIA: Table 2. Video Editor: Emphasize the Almond row. 






Conclusion
6. [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 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 the 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.
6.1. 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?
6.2. 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?
6.3. 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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