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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) Y 
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.
EVOS FL Cell Imaging System 	(ThermoFisher Scientific) 
Catalogue # AMEFC4300

2. Does your protocol include software usage? (Y/N) Y
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.

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.)
3.1, 3.2, 3.4, 4.2, 4.7, 5.1, 5.3.3

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.)
Step 3 and 4.7 

5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? The filming will take place in two different locations: le laboratory where the experiments take place and the room where the EVOS cell imaging system (the microscope) is. These rooms are approximately 50-75 meters apart. 


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. Laetitia Duler: This protocol of deparaffinization, followed by antigen retrieval, of paraffin-embedded aortic sections can be a useful tool to study the role of neutrophil extracellular traps in feline thrombosis [1]. 
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Laetitia Duler: Detection of neutrophil extracellular traps by immunofluorescence in fixed and paraffin-embedded tissue is superior to conventional histological stains like H&E as it allows simultaneous detection of cell-free DNA and extracellular proteins [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

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

1.3. Laetitia Duler: This protocol can be used in other types of thrombi and in other veterinary species.  Identification of neutrophil extracellular traps within feline arterial thrombi suggests that they may play a role in thrombosis in cats [1].
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Ronald Li: The protocols presented here are guidelines and we strongly encourage investigators to adjust the duration and conditions of the antigen retrieval process to yield a satisfactory signal [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

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

1.5. All methods described here were performed in accordance to the guidelines of the Institutional Animal Care and Use Committee at the University of California, Davis. Necropsies and biopsies of tissues were performed with owners’ consent.
1.1. 

Section - Protocol
2. Deparaffinization, Rehydration, and Heat-Induced Antigen Retrieval
2.1. [1] [2].
2.1.1. LAB MEDIA: Image uploaded by the author
2.1.2. LAB MEDIA: Image uploaded by the author
2.2. To use an automated system to perform deparaffinization and rehydration of the sections on glass slides, place the glass slides in racks [1]. Submerge completely in 100% xylene for 3 minutes. Repeat this step twice. Do not rinse in between steps [2]. 
2.2.1. Talent places the glass slides in racks.
2.2.2. Talent operating automated system showing complete submersion of the racks in solution. Important Step
2.3. Submerge completely in decreasing concentrations of ethanol at room temperature, 3 times for 3 minutes each [1-TXT]. Submerge completely in deionized water for 2 minutes, and repeat one more time [2].
2.3.1. Talent submerges the racks in another solution. TEXT: 100%, 95%, 70% ethanol
2.3.2. Talent submerges the racks in water. Important Step
2.4. After treatment with TBST (pronounce as T-B-S-T), fill the reservoir with deionized water heated to 100 degrees Celsius [1]. Allow the steamer chamber to equilibrate for 20 minutes [2]. 
2.4.1. Talent fills the reservoir with water (glass bottle labelled DI), and starts heating.
2.4.2. Shot of the steamer chamber, and talent starts a timer.
2.5. On a heat plate, heat the commercially available antigen retrieval solution containing Tris and EDTA at pH 9, to 95 to97 degrees Celsius. Ensure that it does not boil [1]. Submerge the slides completely in the heated antigen retrieval solution [2] and continue the application of external heating via the steamer for 20 minutes [3].
2.5.1. Talent places a beaker containing solution on a heat plate. Talent points to the thermometer submerged in the solution. Important Step 
2.5.2. Talent pours heated solution into a slide holder and submerges the slides in the solution. Important Step
2.5.3. [Added Shot]: Talent place slide holder containing heated antigen retrieval solution in the steamer and set timer for 20 minutes.
2.6. Next, wash the slides 3 times with TBST for 5 minutes.
2.6.1. Talent washes the slides.
3. Immunolabeling and Autofluorescence Quenching 
3.1. Now, place the sections in Blocking Buffer 1 [1-TXT]. Incubate for 2 hours at room temperature under gentle rocking between 30–50 rpm [2].
3.1.1. Talent places the samples in a container containing buffer, and seals. TEXT: Blocking Buffer 1: TBS with 0.1% Tween20, 0.1% NP40, 5% goat serum
3.1.2. Talent places the container on a rocker. 
3.2. Without washing, immediately apply 100 microliters of diluted rabbit polyclonal anti-human citrullinated histone H3 antibody directly onto the slide [1-TXT]. Place a coverslip on each section to allow even distribution of the antibody mixture [2]. Incubate for 12–16 hours at 4 degrees Celsius with gentle rocking [3].
3.2.1. CU: Talent adds solution onto the slides. TEXT: See manuscript for details on the antibody. Important Step
3.2.2. CU: Talent places the coverslips onto the slides.
3.2.3. Talent places the slides in a refrigerator on a rocker. Important Step
3.3. After that, wash the slides 3 times with TBST for 5 minutes each time [1]. To apply antibody, use a pipet and evenly distribute 100 microliters of goat anti-rabbit antibody conjugated to Alexa Fluor 488 (pronounce as 4-8-8) [2]. Cover the slides with tin foil and incubate the slides for 1 hour at room temperature under gentle rocking [3].
3.3.1. Talent adds solution onto the slides.
3.3.2. Talent adds antibody.
3.3.3. Talent covers slides with tin foil and places the slides onto a rocker.
3.4. [bookmark: _Hlk26444131]After washing with TBST according to the manuscript, incubate the sections in Blocking Buffer 2 overnight at 4 degrees Celsius under gentle rocking. Protect from the light [1-TXT]. Wash with TBST 3 times for 5 minutes each time [2]. 
3.4.1. Talent adds blocking buffer directly onto the slide. TEXT: Blocking Buffer 2: TBS with 0.1% Tween-20, 10% rabbit serum, 0.1%NP-40
3.4.2. Talent takes out the slides and adds solution onto the slides.
3.5. Block the sections in Blocking Buffer 3 as previously at room temperature for 2 hours under gentle rocking [1-TXT]. 
3.5.1. Talent places the slides in solution on a rocker. TEXT: Blocking Buffer 3: TBS with 0.1% Tween-20, 5% BSA, 0.1% NP-40
3.6. Incubate the sections with biotinylated polyclonal rabbit anti-human Neutrophil Elastase antibody at 4 degrees Celsius for 12–16 hours as described previously [1]. 
3.6.1. Talent adds antibody.
3.7. After washing with TBST, incubate the slides with Alexa Fluor 594 streptavidin conjugate for 1 hour at room temperature [1]. After that, wash with TBST 1 time for 5 minutes [2]. Apply 100 microliters of autofluorescence quenching solution mixture directly onto the sections for 1 minute as instructed by the manufacturer [3].
3.7.1. Talent places the slides in a solution.
3.7.2. Talent takes out the slides from the solution, and washes with buffer. Important Step
3.7.3. Talent adds solution onto the slides. Important Step
3.8. Immediately wash the slides with TBST 6 times for 10 minutes each time [1]. Cover each slide with 100 microliters of 300 nanomolar DAPI (pronounce as dapee) for 5 minutes in the dark [2]. Then, wash with TBST 5 times for 3 minutes each time [3].
3.8.1. Talent washes the sides with buffer.
3.8.2. CU: Talent adds solution onto the slides, and places them in the dark.
3.8.3. Talent washes the sides with buffer.
3.9. Apply a drop of antifade mounting medium directly onto the glass slide surrounding the section [1]. Place a coverslip gently onto the section without creating any bubbles [2]. Allow the samples to cure overnight in the dark at 4 degrees Celsius [3]. 
3.9.1. CU: Talent adds a drop of medium onto the slide.
3.9.2. CU: Talent places a coverslip onto the section.
3.9.3. Talent places the samples into a refrigerator in the dark.
4. Neutrophil Extracellular Trap Identification
4.1. To locate thrombi [1], scan cranially to caudally along the length of the aorta, aortic bifurcation, and each femoral artery using phase contrast microscopy with a 10x objective [2].
4.1.1. Talent operates on the microscope. Important Step
4.1.2. [Added Shot]: SCREEN: Talent points to location of clot on phase contract microscopy.
4.2. First examine the sections for cell-free DNA using the DAPI channel with the excitation at 357 and 44 nanometers [1].
4.2.1. SCOPE: Talent examines for NETs.  SCREEN: Points to blue parts.   
4.3. Identify extracellular Neutrophil Elastase and citH3 (pronounce as citrullinated-histone-H-3) on the green fluorescent protein channel [1-TXT] and Texas Red channels, respectively [2-TXT].
4.3.1. SCREEN: Talent points to green parts. TEXT: excitation = 470/22 nm; emission = 525/50 nm
4.3.2. SCREEN: Talent points to red parts. TEXT: excitation = 585/29 nm, emission = 628/32 nm
4.4. Maintain consistent exposure time and gains of each channel throughout the acquisition of images to avoid saturation in pixel intensity [1]. Neutrophil extracellular traps are identified based on colocalization of neutrophil elastase, citH3 and cell-free DNA [2].
4.4.1. Talent points to the exposure time, and gains of each channel.  Important Step
4.4.2. SCREEN: Talent points to colocalization of NE, and then points to citH3, and finally points to cell-free DNA.



Section – Results
5. Results: Phase Contrast and Immunofluorescence Images
5.1. Using this protocol for deparaffinization, heat-induced antigen retrieval, and double immunolabeling of paraffin-embedded thrombi, NETs in feline cardiogenic arterial thromboembolism was identified. On bright field microscopy, feline arterial thrombi consisted of red blood cells, leukocytes, fibrin, and platelets [1].
5.1.1. LAB MEDIA: Figure 3A
5.2. NETs appeared as networks of deep purple threads of various lengths surrounding nearby erythrocytes and leukocytes [1]. Immunofluorescence microscopy revealed large aggregates of NETs, composed of cfDNA (pronounce as cell-free DNA), extracellular citH3 (pronounce as citrullinated-histone-H-3), and neutrophil elastase [2].
5.2.1. LAB MEDIA: Figure 3A – Video editor: Emphasize the part within the dotted line.
5.2.2. LAB MEDIA: Figure 3B – Video editor: Emphasize the part within the dotted line.
5.3. On phase contrast and immunomicroscopy, a thrombus was characterized as a well demarcated structure within the vascular space [1]. However, thrombi were not detected in any of the control samples [2].
5.3.1. LAB MEDIA: Figure 4B
5.3.2. LAB MEDIA: Figure 4A
5.4. This figure demonstrates profound autofluorescence of clot elements like erythrocytes when imaged at the 488-nanometer wavelength [1].
5.4.1. LAB MEDIA: Figure 5A – Video editor: Emphasize the encircled areas with * 
5.5. Brief autofluorescence quenching after immunolabeling significantly increased the sensitivity of protein colocalization and NET detection [1], even in areas with an abundance of erythrocytes [2].
5.5.1. LAB MEDIA: Figure 5 – Video editor: Emphasize Figure 5B.
5.5.2. LAB MEDIA: Figure 5 – Video editor: Emphasize Figure 5B, and emphasize the two arrowheads.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Ronald Li: The duration of fixation affects the immunoreactivity of certain antigens.  We recommend fixation for no longer than 24 hours prior to dehydration and paraffin embedding. Alternatively, methanol-free paraformaldehyde can be used to limit artifacts caused by formic acid and ketones from oxidation of formaldehyde [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion : Shot 2.1.1.
6.2. Ronald Li: To prevent the interference encountered when using primary antibodies originating from the same species, we included an additional blocking step to saturate any remaining binding sites on the secondary antibodies.
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion : Shot 4.1.1.
6.3. Ronald Li: Investigators must include negative controls consisting of isotype antibodies, exclusion of either primary antibodies in the immunolabelling step and biological controls from cats without thrombosis.
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion : Shot 4.2.1.
6.4. Laetitia Duler: Autofluorescence of tissue elements of thrombi can hammer the microscopic identification of neutrophil extracellular traps. Investigators can minimize autofluorescence by the use of far-red fluorophores. 
6.4.1. [bookmark: _GoBack]INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion : Shot 4.3.2.
6.5. Ronald Li: This technique can be a valuable tool for the study of neutrophil extracellular traps in other veterinary species. This can provide a better understanding of the pathophysiology of thrombosis [1].
6.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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