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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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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

Current Protocol Length
Number of Steps:  29
Number of Shots:  49

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
Tick feeding experiments were performed using commercially available defibrinated bovine blood (Hemostat Laboratories, CA, USA) and defibrinated human blood (Bioivt, CA, USA), which collects and processes blood in accordance with Institutional Animal Care and Use Committee (IACUC) and Institutional Review Board (IRB)-approved protocols and guidelines. No live vertebrate animals were used for tick feeding in this study


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Preparation of Tick Feeding Chambers
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.
2.1. To begin, using gloves, wash the parts of the feeding chambers to ensure there are no resin residues before assembly [1]. If needed, gently sand the parts with fine 180 to 200 grit sandpaper [2-TXT]. 
2.1.1. WIDE: Talent washing the chamber parts while wearing gloves.
2.1.2. Talent gently sanding the chamber parts with fine 180 to 200 grit sandpaper. TXT: Ensure a smooth flat bottom to improve membrane adhesion and prevent leakage
2.2. Expose all dry pieces to ultraviolet light for 10 minutes to ensure complete resin polymerization [1].
2.2.1. Talent placing all dry pieces under ultraviolet light.
2.3. Then, glue the 3 millimeter by 2 millimeter round magnets into the slits on the top of the chambers and lid rings with clear epoxy glue [1-TXT]. Ensure that the poles of the magnets face one direction to match the attraction of the poles on the magnets in the upper part of the lid ring [2].
2.3.1. Talent gluing the round magnets into the slits on the top of the chambers and lid rings with clear epoxy glue. TXT: Allow the glued pieces to dry overnight
2.3.2. Talent aligning the magnet poles in one direction on the chamber and lid ring parts.
2.4. Assemble all pieces of the model to ensure that all components fit properly [1].
2.4.1. Talent assembling all chamber components to check the fit.

3. Membrane Preparation for Feeding Chambers
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Place a 30 centimeter by 30 centimeter piece of plastic wrap on a clean surface [1]. Stretch the plastic wrap on a flat surface to remove wrinkles and secure the edges with tape [2].
3.1.1. Talent placing a 30 centimeter by 30 centimeter piece of plastic wrap on a clean surface.
3.1.2. Talent stretching the plastic wrap and securing the edges of the plastic wrap with tape.
3.2. Place 4–5 individual sheets of lens cleaning paper over the extended plastic wrap, spacing each sheet approximately 5 centimeters apart [1].
3.2.1. Talent placing single sheets of lens cleaning paper onto the plastic wrap.

3.3. To prepare the silicon membrane, add 15 grams of silicone clear caulk, 4.5 grams of silicone oil, and 2.9 grams of hexane into a plastic weighing boat [1]. Using a spatula, gently mix the ingredients until combined [2].
3.3.1. Talent adding silicone clear caulk into a plastic weighing boat. Authors: Please keep labelled bottle of silicon oil and hexane in the frame.
3.3.2. Talent gently mixing the mixture with a spatula.
3.4. Then, place 2 to 3 grams of silicone mixture along the smaller edge of the lens cleaning paper to secure it to the plastic wrap [1-TXT].
3.4.1. Talent applying a small amount of silicone mixture along the edge of the lens cleaning paper on the plastic wrap. TXT: Allow the silicone to seep through the lens paper for 5–10 s
3.5. Using a straight-edge instrument such as a lid, ruler, or spatula, evenly spread the silicone mixture across the lens cleaning paper [1]. Ensure the tool covers the full area of the lens cleaning paper in a single stroke to prevent membrane ruffling and ripples at the edges [2].
3.5.1. Talent spreading the silicone mixture across the lens cleaning paper using a straight-edge tool.
3.5.2. Shot of the silicone forming a smooth, even layer across the entire lens cleaning paper.
3.6. Return the spreading tool to the starting position to collect any remaining silicone mixture on the tool [1]. Spread the collected silicone across the membrane to ensure all the mixture is used and to avoid gaps [2-TXT]. Allow the membranes to air-dry overnight at room temperature [3].
3.6.1. Talent moving the spreading tool back to the starting position to collect residual silicone.
3.6.2. Talent redistributing the collected silicone evenly across the membrane surface. TXT: Prepare varying membrane thicknesses by adjusting silicone volume 
3.6.3. Talent placing the prepared membranes aside on a flat surface to dry.
3.7. Now, measure the membrane thickness using a digital outside micrometer measuring tool [1]. Select appropriate membrane thicknesses for different adult tick species, ranging from short mouthparts to longer mouthparts [2].
3.7.1. Talent measuring the thickness of a dried membrane using a digital outside micrometer.
3.7.2. Shot of different membranes labeled or grouped by thickness.
3.8. Then, remove all parts from the previously assembled chambers [1]. To apply silicone glue to the bottom rim of the chambers, fill a 1-milliliter syringe with silicone glue [2].
3.8.1. Talent disassembling the previously assembled chambers.
3.8.2. Talent filling a 1 milliliter syringe with silicone glue. 
3.9. Place a 200-microliter pipette tip onto the tip of the syringe [1]. Screw the pipette tip securely onto the syringe end as with a needle tip [2]. Use this setup to enable fine application of glue to the bottom rim of each chamber [3].
3.9.1. Talent attaching a 200 microliter pipette tip to the syringe.
3.9.2. Talent securing the pipette tip onto the syringe end.
3.9.3. Talent applying glue precisely along the bottom rim of a chamber using the modified syringe.
3.10. Place the chamber over the membrane and position a weighted object on top to ensure proper settling [1-TXT]. 
3.10.1. Talent placing the chamber onto the membrane and positioning a weighted object on top. TXT: Allow the assembly to sit overnight at room temperature 
3.11. Using curved scissors, cut away the excess membrane from around the chambers [1].
3.11.1. Talent trimming excess membrane around the chamber using curved scissors.
3.12. Remove any remaining plastic wrap from the membrane before using the chamber for tick feeding [1].
3.12.1. Talent peeling away remaining plastic wrap from the membrane.

3.13. Assemble the chamber parts and include a 35 millimeter by 10 millimeter petri dish at the bottom [1]. Invert the lids of the petri dishes and place them between the magnets to serve as chamber lids [2].
3.13.1. Talent assembling the chamber components with a petri dish at the bottom.
3.13.2. Talent inverting the petri dish lid and placing it between the magnets as a chamber lid.

3.14. Place the chamber membrane into the bottom portion of a 35 millimeter by 10 millimeter petri dish filled with distilled water to soak [1-TXT]. 
3.14.1. Talent placing the chamber membrane into a petri dish containing distilled water. TXT: Allow the membrane to sit in water overnight 


4. Tick Feeding and Blood Preparation
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Use a heated metal scalpel or a thin metal spatula to make 2 to 3 small breathing holes in the lids of each chamber [1].
4.1.1. WIDE: Talent creating small breathing holes in a petri dish lid using a heated metal scalpel.
4.2. Supplement the blood with gentamicin sulfate to a final concentration of 50 micrograms per milliliter [1]. Store the supplemented blood at 4 degrees Celsius and use it within one week [2-TXT]. 
4.2.1. Talent adding gentamicin sulfate to a blood sample.
4.2.2. Talent placing the supplemented blood into cold storage. TXT: Keep animal blood at 4 °C before and after antibiotic addition
4.3. Place 2 to 3 milliliters of blood into a clean 35 millimeter by 10 millimeter petri dish [1]. Position the chamber on top of the petri dish [2]. Adjust the chamber height by rotating the adjustment ring to increase or decrease the volume of blood used per chamber [3]. Adjust the chamber to maintain a 1 to 2 millimeter gap between the membrane and the bottom of the petri dish [4].
4.3.1. Talent pipetting blood into a petri dish.
4.3.2. Talent placing the chamber onto the petri dish.
4.3.3. Talent rotating the adjustment ring on the chamber.
4.3.4. Talent adjusting the chamber height to maintain a small gap above the petri dish.
4.4. Now, place unfed ticks into the chambers with equal numbers of males and females. Ensure both sexes are included to support feeding [1-TXT]. 
4.4.1. Talent placing ticks into the chamber. TXT: Use 10-15 ticks for easier handling

4.5. Then, place the chambers in covered dry baths with a humidity source such as water cups under a 12-hour light and 12-hour dark photoperiod [1-TXT].
4.5.1. WIDE: Talent placing chambers into a covered dry bath with water cups for humidity. TXT: Temperature: 37 °C ± 1 °C; Relative humidity: 63 % ± 2 % 

5. Blood Replacement and Chamber Maintenance 
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Prepare two squirt bottles for rinsing solutions, one with 0.005 percent nystatin solution in distilled water and another with only distilled water [1].
5.1.1. Talent filling one squirt bottle with 0.005 percent nystatin solution while keeping the other bottle in the frame.
5.2. After 12 to 16 hours, prepare new petri dishes with fresh blood [1]. Place the dishes in the dry bath at 37 degrees Celsius before positioning the chamber [2].
5.2.1. Talent adding fresh blood into clean petri dishes.
5.2.2. Talent placing the petri dishes into the dry bath.
5.3. In the meantime, remove the chamber from the used blood [1]. Briefly rinse the membrane underside with distilled water for 3–5 seconds [2], followed by a 3–5 second rinse in 0.005% nystatin to prevent fungal contamination, and finish with a final distilled water rinse to remove any residual nystatin.[3].
5.3.1. Talent lifting the chamber from a petri dish containing used blood.
5.3.2. Talent rinsing the underside of the membrane with distilled water using a squirt bottle.
5.3.3. Talent rinsing the membrane with nystatin solution.
5.4. Discard all used blood and rinsing water into a container containing 0.5 percent sodium hypochlorite solution according to institutional safety protocol [1].
5.4.1. Talent pouring used blood and rinsing water into a waste container with sodium hypochlorite solution.
5.5. After rinsing, place the chamber into a new petri dish containing fresh blood [1].
5.5.1. WIDE: Talent placing the rinsed chamber onto a petri dish with fresh blood.
5.6. Place the chambers in 0.5 percent sodium hypochlorite solution for up to 30 minutes to reuse them [1]. Wash the chambers with dish soap after bleach treatment [2]. 	Comment by Pallavi  Sharma: Authors: What is the procedure to measure the tick feeding rate?
5.6.1. Talent placing chambers into a container with sodium hypochlorite solution.
5.6.2. Talent washing chambers with dish soap after bleach treatment.

5.6.3. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 116.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 
6.1. Optimal feeding rates were achieved at membrane thicknesses of 100–200 micrometers for Amblyomma americanum [1] and 100–250 micrometers for Amblyomma maculatum [2].
6.1.1. LAB MEDIA: Table 1. Video editor: Highlight the membrane thickness value “100–200” in the row for A. americanum.
6.1.2. LAB MEDIA: Table 1. Video editor: Highlight the membrane thickness value “100–250” in the row for A. maculatum.
6.2. Rhipicephalus sanguineus showed the highest feeding rates at 70–100 micrometer membrane thickness [1]. The highest feeding rates for Ixodes scapularis [2] and Dermacentor variabilis were observed at a membrane thickness of less than 150 micrometers [3].
6.2.1. LAB MEDIA: Table 1. Video editor: Highlight the membrane thickness value “70–100” in the row for R. sanguineus.
6.2.2. LAB MEDIA: Table 1. Video editor: Highlight the membrane thickness value “<150” in the row for I. scapularis.
6.2.3. LAB MEDIA: Table 1. Video editor: Highlight the membrane thickness value “<150” in the row for D. variabilis.
6.3. Partially fed female Amblyomma americanum were classified into unfed, 2–3 days partially fed, 4–5 days partially fed, and engorged stages [1].
6.3.1. LAB MEDIA: Figure 5. Video editor: Show the sequence of ticks labeled “Unfed,” “Partially fed 2–3 days,” “Partially fed 4–5 days,” and “Engorged >6 days”.
6.4. The engorged feeding stage included ticks at the onset of rapid engorgement with weights ranging from 48.9 milligrams to 109 milligrams [1], and fully engorged ticks with weights ranging from 272.7 milligrams to 348.7 milligrams [2].
6.4.1. LAB MEDIA: Figure 5. Video editor: Highlight the largest tick under “Engorged >6 days”.
6.4.2. LAB MEDIA: Figure 5. Video editor: Emphasize the size difference between the engorged tick and the smaller earlier-stage ticks.
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