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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N- it involves microscopy with the sole purpose of visualizing the glass slides
Can you record movies/images using your own microscope camera? (Y/N) Y
2. Does your protocol include software usage? (Y/N) N

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer. 2.2, 2.3, 2.4, 2.5, 2.7, 3.2

4. 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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer. 2.4, 2.7
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? Different labs in the same Institute/building


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.1. Tania Carvalho: Fine Needle Aspiration is an inexpensive, simple, quick and minimally invasive technique that we use to collect trypanosomes from palpable lesions and organs, in live mice [1].
1.1.1. Interview


1.2. Tania Carvalho: Given that Fine Needle Aspiration is a non-terminal procedure, it allows for the repeated sampling in the same animal over-time [1]. 
1.2.1. Interview




OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.3. Luisa Figueiredo: If our findings in laboratory mice find translation to cattle, that is, if Trypanosoma parasites can be easily sampled by fine needle aspiration from the male reproductive organs, we expect that this technique can be useful to veterinarians for diagnosing animal trypanosomiasis in-farm, in livestock [1].
1.3.1. Interview


Introduction of Demonstrator: (Said by you on camera)

1.4. Tânia Carvalho: Demonstrating the smear staining procedure will be Ana Margarida Santos, a histotechnologist from my laboratory. 
1.4.1. Interview style: Tânia Carvalho saying the above 
1.4.2. Ana Margarida Santos looks up from workbench or desk or microscope and acknowledges the camera.




Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. All animal experiments in this protocol were performed according to EU regulations and approved by the Animal Ethics Committee of Instituto de Medicina Molecular (iMM), (AEC_2011_006_LF_TBrucei_IMM). The animal facility of iMM complies with the Portuguese law for the use of laboratory animals (Decree-Law 113/2013) and follows the European Directive 2010/63/EU and the FELASA (Federation of European Laboratory Animal Science Associations) guidelines and recommendations concerning laboratory animal welfare.

Section - Protocol
2. Parasite Aspiration from Mouse Testicles

Note from the authors: Editor: This specific procedure is a continuous procedure, originally performed non-stop and that takes less than 30’’. I felt that the number of small steps in which this procedure was decomposed, for individual shots/takes, made the shooting very complex. Most times I had to recapitulate the previous steps in order to show the next, meaning that the several scenes that you will receive may seem rather confusing and overlapping. I hope you can edit in a way that it actually runs smoothly and looks natural.
2.1. To begin, confirm anesthetization with the toe pinch method [1] and when the reflex of the retraction of the leg is absent, position mouse in dorsal recumbency [2].
2.1.1. MED: Establishing shot: talent performing toe pinch.
2.1.2. MED: talent positioning the mouse.
2.2. Carefully palpate the testis to determine the size and distance from the overlying skin [1] and then restrain it between the index and middle finger or between the index finger and thumb [2]. To further immobilize the target, stretch the overlying skin tightly [3] and clean the surface with alcohol wipes [4].
Videographer, the authors indicated this as an important step.
2.2.1. CU: Talent palpating the testis to determine the size and distance from the overlying skin.
2.2.2. CU: Talent restraining the organ between the fingers of choice. Videographer take multiple usable shots, please.
2.2.3. CU: Talent stretching the skin. Videographer take multiple usable shots, please.
2.2.4. CU: Talent cleaning with wipes.
2.3. Next, insert the needle tip of a 23-gauge needle connected to a 5-milliliter syringe into the target [1], making sure the plunger is in the rest state [2].
Videographer, the authors indicated this as an important step.
2.3.1. ECU: Talent inserting the needle into the target. Videographer shoot multiple usable takes please.
2.3.2. CU: Shot of the plunger in the rest state.
2.4. To apply suction, retract the syringe plunger to the 3-4 milliliter mark 2-3 times [1]. To increase the probability of obtaining a representative sample and of targeting smaller structures like the epididymis, redirect the needle within the organ either in a straight line or along several different tangents [2-TXT]. 
Videographer, the authors indicated this as an important step. Video editor: the authors indicated this as the most critical step.
2.4.1. CU: Talent retracting the plunger.
2.4.2. ECU: Talent gently redirecting the needle. TEXT: Work gently to minimize the tissue damage! Note from the author: the shot/takes for this step show more movement of the syringe than I would like. Please consider using shots that were recorded after this, which also include this step, where the syringe is more stable and steady.
2.5. Release the suction [1] and then withdraw the needle [2]. Apply pressure with a sterile gauze sponge at the puncture site to control any bleeding [3].
Videographer, the authors indicated this as an important step.
2.5.1. ECU: Talent releasing the suction. Videographer take multiple usable shots, please
2.5.2. CU: Talent withdrawing the needle. TEXT: Do not redraw the needle with the retracted plunger!
2.5.3. CU: Talent applying pressure with a sterile gauze sponge.
2.6. Tânia Carvalho: Needle can only be removed after the negative pressure is released, by letting go of the plunger. Otherwise the aspirate is sucked into the syringe and is irrecoverable [1]. 
2.6.1. Interview
2.7. Disconnect the syringe from the needle and fill it with air [1]. Reconnect the needle [2], place the tip of the needle very close or even on the slide and gently eject the contents of the needle onto a slide [3]. 
Videographer, the authors indicated this as an important step. Video editor: the authors indicated this as the most critical step.
2.7.1. CU: Talent disconnecting the syringe from the needle and filling it with air.
2.7.2. ECU: Talent reconnecting the needle.
2.7.3. ECU: Talent eject the contents of the needle onto a slide
2.8. To ensure replicate sampling perform at least one additional aspiration per organ and animal [1]. After reverting anesthesia with a subcutaneous injection of 200 microliters of 1 mg/kg Atipamezole in saline, return animals to their home cage for recovery [2].
2.8.1. Use 2.3.1.
2.8.2. MED: Talent returning the animal to the cage.

3. Smear Preparation from the Aspirated Material
3.1. Using the nondominant hand pick up the slide that has the drop of the aspirate pinching the frosted end between the thumb and index finger [1]. 
3.1.1. CU: Talent picking the slide that has the drop of the aspirate.
3.2. Using the dominant hand pick up a clean, spreader, slide [1], and place its smooth clean edge across the second slide just on the top of the drop at an angle of approximately 30° [2]. To obtain a thin film glide the slide forward with one light, continuous and steady movement [3].
Videographer, the authors indicated this as an important step.
3.2.1. CU: Talent picking the second slide.
3.2.2. ECU: Talent placing the slide over the drop as described.
3.2.3. ECU: Talent gliding the slide. Videographer take multiple usable shots, please.
3.3. Rest the slide and allow for the complete and fast air drying of the material [1-TXT]. Label the frosted edge of the slide with a pencil [2].
3.3.1. MED: Talent leaving the slide for air drying. TEXT: Do not heat-fix!
3.3.2. CU: Talent labeling the slide.

4. Smear Staining
4.1. For Giemsa (gē-ˈem-zə) staining protocol fix air-dried smears by immersing the slides into a Coplin jar containing 100% methanol for 5 min [1]. Then transfer the slide into a Coplin jar containing 20% Giemsa solution in distilled water for 30 min [2]. Rinse the slides in tap water and dab with tissue paper to dry thoroughly [3] 
4.1.1. MED: Talent immersing one slide into a Coplin jar containing 100% methanol.
4.1.2. MED: Talent immersing one slide into a Coplin jar containing Giemsa solution.
4.1.3. MED: Talent rinsing with water and starts drying one slide.
4.2. While holding the slide horizontally apply one drop of the non-aqueous mounting medium onto the smear [1]. Place the edge of a cover-glass onto the slide, lower it and press gently to remove any air bubbles [2].
4.2.1. CU: Talent holding the slide horizontally and adding one drop of the mounting medium.
4.2.2. CU: Talent placing the edge of a cover-glass onto the slide, lowering it and pressing gently.
4.3. For immunocytochemistry, fix air-dried smears in 100% methanol at room temperature for 10 minutes [1]. Wash the slide for 5 min in a Coplin jar with 1x PBS, repeating this step 3 times using fresh 1x PBS every time [2]. 
4.3.1. MED: Talent placing slides in 100% methanol.
4.3.2. MED: Talent placing a slide in PBS once.
4.4. After removing the slides from Coplin jar [1], wipe excess buffer without touching the smear [2] and draw a circle around the smear with a water repellent pen [3].
4.4.1. MED: Talent removing the slides from Coplin jar.
4.4.2. CU: Talent wiping excess buffer.
4.4.3. CU: Talent drawing a circle around the smear.
4.5. While holding the slide horizontally apply 150 microliters of diluted primary antibody solution to each smear [1] and incubate for 1 hour at room temperature [2].
4.5.1. MED: Talent placing the slides for incubation. Editor: The author swapped places for 4.5.1. and 4.5.2. after the shoot, 4.5.1. used to be 4.5.2. and the other way around. But it does not make sense to show 4.5.1. and then 4.5.2., since the order now should be 4.5.2. and then 4.5.1.
4.5.2. CU: Talent applying diluted primary antibody solution.
4.6. After incubation wash the slides for 5 min in a Coplin jar with 1x PBS, repeating this step 3 times using fresh 1x PBS every time [1].
4.6.1. MED: Talent placing a slide in PBS to wash.
4.7. While holding the slide horizontally apply 150 microliters of commercially available horseradish peroxidase/DAB visualization system to each smear [1] and then incubate for 30 min at room temperature [2].
4.7.1. [bookmark: _GoBack]MED: Talent placing the slides for incubation. Editor: The author swapped places for 4.7.1. and 4.7.2. after the shoot, 4.7.1. used to be 4.7.2. and the other way around. But it does not make sense to show 4.7.1. and then 4.7.2., since the order now should be 4.7.2. and then 4.7.1.
4.7.2. CU: Talent applying horseradish peroxidase/DAB visualization system.
4.8. Wash the slides again 3 times 5 minutes in PBS [1]. Then counterstain by immersing the slides into a Coplin jar containing Harris hematoxylin for 10 seconds [2]. Rinse off in tap water [3] and dab with paper to dry thoroughly [4]. 
4.8.1. MED: Talent placing a slide in PBS to wash.
4.8.2. MED: Talent placing slides in Harris hematoxylin.
4.8.3. MED: Talent rinsing with tap water.
4.8.4. CU: Talent dabbing with paper.
4.9. While holding the slide horizontally apply one drop of the non-aqueous mounting medium onto the smear [1]. Place the edge of a cover-glass onto the slide, lower it and press gently to remove any air bubbles [2].
4.9.1. CU: Talent holding the slide horizontally and adding one drop of the mounting medium.
4.9.2. CU: Talent placing the edge of a cover-glass onto the slide, lowering it and pressing gently.





Section – Results
5. Results: Fine Needle Aspiration Results
5.1. A good quality smear [1] was characterized by a monolayer of cells with good density and preserved morphological features, allowing for the identification of their tissue of origin and relative proportion between one another [2]. Furthermore, parasites were efficiently immuno-stained, identifiable and countable [3].
5.1.1. Figure 4A
5.1.2. Figure 4B and C Video editor emphasize the cells that arrows are pointing at and similar when VO says “cells with good density and preserved morphological features”.
5.1.3. Figure 4B and C Video editor emphasize what the arrowheads are pointing at and similar when VO says “parasites were efficiently immuno-stained”.
5.2. A poor or negative fine needle aspiration results may be due to too little material and thus under-representative of the mass or organ [1]. It can also be due to too much material on a single slide, making overly thick smears  and impairing cytological evaluation [2]. 
5.2.1. Figure 5 A
5.2.2. Figure 5 B
5.3. So-called crushed artifact happens due to too much force being applied when making the smear, leading to disrupted cells, resulting in a lot of naked nuclei and DNA streaks [1]. 
5.3.1. Figure 5 C
5.4. When not enough force is applied during smear preparation, cells do not disaggregate, resulting in a stratified layer that impedes evaluation of the morphological features of the cells [1].
5.4.1. Figure 5 D
5.5. Comparison of fine needle aspiration cytopathology with histopathology [1], cytopathology had the advantage of better-preserved cellular morphology and better assessment of relative proportions and counting of cells [2]. Immunocytochemistry is simpler, faster and easier to optimize than immunohistochemistry [3].
5.5.1. Figure 6 Video editor emphasize A when cytopathology is mentioned and B when histopathology is mentioned. 
5.5.2. Figure 6 A
5.5.3. Figure 6 Video editor emphasize A when immunocytochemistry is mentioned and B when immunohistochemistry is mentioned.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Tânia Carvalho: For the fine needle aspiration, always ensure a good immobilization [1] and stabilization of the organs or mass to be aspirated [2], and a coordinated vacuum application and release [3]. Then, for high-quality smears, immediately spread after the material has been placed onto the glass [4] and be gentle on the strength applied to make the smear to avoid cell-crush artifacts [5].
6.1.1. Use 2.2.2
6.1.2. Use 2.2.3
6.1.3. Use 2.5.1
6.1.4. Interview
6.1.5. Use 3.2.3
6.2. Tânia Carvalho: In addition to routine microscopy and immunocytochemistry, this material can also be used for electron microscopy, biochemical analysis, flow cytometry, molecular biology or even for in vitro assays [1].
6.2.1. Interview
6.3. Tânia Carvalho: This technique allowed us to demonstrate that fine needle aspiration can be used to diagnose and study disease in experimental animals. We were able to  diagnose the tropism of trypanosoma parasites to the external male reproductive organs, and also to characterize this disease over the course of the infection [1].
6.3.1. Interview

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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