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A. Microscopy: Does your protocol require JoVE to film through your microscope? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (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 for use by the videographer.

D. 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 for use by the videographer.

E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Ronald H.L. Li: This method can help answer key questions about neutrophil extracellular trap, or NET, formation in dogs and other species.
1.2. Ronald H.L. Li: The main advantages of these techniques include the real-time detection of NET formation in live neutrophils and the identification of NET components like myeloperoxidase and citrullinated histone H3.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of California, Davis.
Protocol: (read by voice talent at JoVE)
2. Neutrophil Isolation
2.1. Begin by obtain 10-20 mL of blood from the jugular vein of a healthy canine donor [1-WIDE], removing the needle from the syringe [2-MED] before dispensing the blood into sodium heparin tubes to avoid excessive shearing [3-CU].

2.1.1. Talent drawing blood from canine

2.1.2. Talent removing needle from syringe

2.1.3. Blood being added to tube

2.2. Gently invert the tubes a few times to ensure an adequate mixing of the blood and anticoagulant [1-MED] and check for clots and red cell aggregates before placing the samples on ice [2-CU].
2.2.1. Talent inverting tube(s)
2.2.2. Shot of tube(s) without clots/aggregates, with container of ice visible in frame if possible 
2.3. Dilute the anticoagulated blood with an equal volume of ice cold Dulbecco’s PBS [1-MED] and transfer 8 mL of diluted blood into a 50-mL polypropylene conical tube containing 25 mL of filtered 3% dextran [2-CU].
2.3.1. Talent adding DPBS to tube, with DPBS container visible in frame
2.3.2. Diluted blood being added to tube, with dextran container label visible in frame
2.4. Place the tube upright for 30 minutes at room temperature to allow aggregation and sedimentation of the erythrocytes [1-MED]. Then carefully layer 5 mL of leukocyte-rich plasma on top of 5 mL of density gradient medium in a 14-mL polypropylene round-bottom tube [2-CU-TXT].
2.4.1. Talent placing tube in rack or similar
2.4.2. Plasma being layered onto density gradient medium, with density gradient medium container visible in frame (TEXT: Caution: Do not mix layers)
2.5. After density gradient centrifugation, use a 5-mL serological pipet to transfer the intermediate granulocyte cell layer into a 50-mL conical [1-CU-TXT] and lyse any erythrocytes co-aspirated with the polymorphonuclear cells with 20 mL of cold ultrapure water [2-MED].
2.5.1. Shot of layers, then cells being collected (TEXT: 30 min, 400 x g, RT, no brake)
2.5.2. Talent adding water to tube
2.5.3. Added shot: Talent inverting tube

2.6. Gently invert the tube for 30-60 seconds to ensure adequate lysing [1-MED] before washing the cells in an equal volume of ice cold 1.8% sodium chloride solution [2-CU-TXT].  After inverting the tube a few times, centrifuge it at 4O Celsius. 
2.6.1. Talent inverting tube Author note: This was added to 2.5.3 instead.
2.6.2. Sodium chloride being added to tube, with sodium chloride container label visible in frame (TEXT: 10 min, 112 x g, 4 °C, no brake)
2.6.3. Added shot: Talent putting tubes in centrifuge and input setting. (TEXT: 10 min, 112xg, 4 °C, no brake)
2.7. Use a serological pipet to carefully remove the supernatant [1-CU] and gently resuspend the pellet in 100 microliters of cell culture buffer [2-MED-TXT].
2.7.1. Shot of pellet if visible, then supernatant being aspirated
2.7.2. Talent resuspending pellet in DPBS, with DPBS container visible in frame (TEXT: See text for all reagent preparation details)
2.8. Count and confirm their viability by trypan blue exclusion [1-ECU], then dilute the neutrophils to a 1 x 106 cells/mL of cell culture buffer concentration [2-MED].

2.8.1. Trypan blue being added to hemocytometer
2.8.2. Added: Talent looking and counting under light microscope.
2.8.3. Talent adding DPBS to cells, with DPBS container visible in frame under culture hood.
2.9. Ronald H.L. Li: “It is essential to use a proper sterile technique and to handle the neutrophils carefully throughout the isolation process, as contamination and sheer forces can lead to in vitro necrosis and cell lysis.” [1-MED-interview style]
2.9.1. Ronald H.L. Li, speaking the above interview style (looking just off-camera)

3. Live Neutrophil Imaging and Neutrophil Extracellular Trap (NET) Detection and Quantification
3.1. To image the neutrophils by fluorescence microscopy, add 200-400 microliters of cells [1-WIDE] into each well of a poly-L-lysine-coated 12-well culture plate for a 30-minute incubation at 37 °C [1-MED].
3.1.1. Talent adding cells to well(s)

3.1.2. Talent placing plate into incubator

3.2. When the neutrophils have attached to the bottoms of the wells, label the cells with a suitable fluorescent nucleic acid dye for 10 minutes at room temperature [1-MED-over the shoulder-TXT].

3.2.1. Talent adding stain to well(s), with stain container visible in frame (TEXT: i.e. intact membrane-staining or permeable membrane-staining)

3.3. At the end of the incubation, activate the neutrophils with 100 micrograms/mL of LPS, 100 nanomolar of PMA as a positive control [1-CU], or an equivalent volume of cell culture buffer as the negative control at 37 °C [2-MED] and image the neutrophil cultures by fluorescence microscopy at a 40X magnification at the indicated time points [3-MED-TXT].

3.3.1. LPS being added to well(s), with LPS, PMA, and DPBS container labels visible in frame
3.3.2. Talent placing plate into incubator

3.3.3. Talent at microscope, looking at cells (TEXT: Image at 30, 90, 120, and 180 min)

3.4. For NET quantification, carefully place 18-mm-diameter poly-D-lysine-coated cover slips into individual wells [1-MED] of a 12-well culture plate and label the wells according to the experimental stimulus [2-CU].
3.4.1. Talent placing coverslip(s) into well(s)

3.4.2. Shot of plate labeled plate lid

3.5. Then seed 100-200 microliters of the isolated neutrophils directly onto the coverslips for a 30-minute incubation at 37 °C [1-MED-over the shoulder].
3.5.1. Talent adding cells to well(s)

3.6. When the neutrophils have adhered to the coverslips, activate the neutrophils in each well with LPS, PMA, or DPBS for 180 minutes as just demonstrated [1-MED].

3.6.1. Talent adding LPS to well, with LPS, PMA, and DPBS containers visible in frame

3.7. During the last 30 minutes of the incubation, layer a paraffin film sheet over a test tube stand to create shallow wells [1-MED-over the shoulder] and add one drop of 4% paraformaldehyde to each well [2-CU].
3.7.1. Talent placing film onto stand

3.7.2. Drop being added to well(s)

3.8. Label the wells as experimentally appropriate [1-CU] and use fine forceps to gently transfer the cover slips from each plate well [2-CU] upside down onto the appropriate corresponding PFA-filled well [3-CU].
3.8.1. Shot of labeled wells

3.8.2. Coverslip being removed from one plate well

3.8.3. Coverslip being placed onto one paraffin well

3.9. After 20 minutes at room temperature, wash the fixed cells three times [1-MED] for 5 minutes in 2 to 3 drops of buffered saline per wash by moving the cells from one well of DPBS to the next [2-CU].
3.9.1. Talent placing coverslip to well

3.9.2. Coverslip being moved between wells

3.10. To permeabilize the cells, gently lay the cover slips upside down on a drop of 1% NP-40 for 1 minute [1-MED-over the shoulder] followed by three 1-minute buffered saline washes on a rocker [2-CU].

3.10.1.  Talent placing coverslip onto NP-40, with NP-40 container visible in frame if possible

3.10.2.  Shot of coverslips on rocker

3.11. After the last wash, place the coverslips upside down in 100-200 microliters of 5% goat serum into individually-labelled Petri dishes [1-CU] lined with fresh plastic paraffin film for a 1-hour incubation at 37 °C with rocking [2-MED].

3.11.1.  Coverslip(es) being placed into dish(es)

3.11.2.  Talent placing dish(es) onto rocker

3.12. At the end of the blocking incubation, wash the coverslips three times in buffered saline with rocking as demonstrated [1-MED] and transfer the coverslips into individual, plastic paraffin film-lined Petri dishes in 50-100 microliters of the appropriate antibody of interest for a 1-hour incubation at 37 °C with rocking [2-CU-TXT].

3.12.1.  Talent adding coverslip to buffered saline, with saline container visible in frame

3.12.2.  Coverslip being placed into antibody, with antibody container label visible in frame (TEXT: See text for antibody preparation/concentration details)

3.13. After washing, incubate the coverslips with the appropriate fluorophore-conjugated secondary antibody for 1 hour at 37 °C protected from light [1-MED-over the shoulder].

3.13.1.  Talent placing coverslip(s) into dish(es), with antibody container visible in frame

3.14. At the end of the secondary antibody incubation, wash the coverslips three times in buffered saline in the dark with rocking followed [1-CU] by nucleic acid dye staining with DAPI (Pronunciation: DAH-pea) for 5 minutes in the dark at room temperature [2-MED].

3.14.1.  Shot of coverslips being rocked, protected from light

3.14.2.  DAPI being added to coverslip(s)

3.15. After three 1-minute buffered saline washes in the dark with rocking, apply a 50-microliter drop of antifade mounting medium onto one glass slide per sample [1-CU] and carefully mount each dried coverslip upside down onto one drop of mounting medium [2-CU]. 
3.15.1.  Mounting medium being added to coverslip(s), with mounting medium container label visible in frame
3.15.2.  Coverslip being placed onto slide
3.16. Then allow the samples to cure overnight at 4 °C protected from light [1-MED]. 
3.16.1.  Talent placing samples at 4 °C protected from light
3.17. The next morning, obtain 10 images randomly from different regions of each coverslip at a 40x magnification [1-MED-TXT].
3.17.1.  Talent at microscope, imaging slide (TEXT: Maintain consistent imaging parameters between samples)
4. Results: Representative Canine Neutrophil Imaging and NET Detection
4.1. All intact neutrophils, regardless of treatment, should appear green and exhibit the characteristic lobulated nuclei at 0-30 minutes after stimulation [1-LM].

4.1.1. Figure 2 live_video.psd: please emphasize 30 min images

4.2. At around 90 minutes, the nuclei of PMA-treated neutrophils begin to lose their lobulated appearance [1-LM] and continue to decondense until the release of cell-free DNA [2-LM].

4.2.1. Figure 2 live_video.psd: please emphasize at least one multi-lobed green cell in 90 min PMA image
4.2.2. Figure 2 live_video.psd: please add/emphasize white arrowhead in 90 min PMA image as in original PMA 90 min image

4.3. LPS, a slower and more physiologic stimulant of canine neutrophils, typically does not result in chromatin decondensation or NETosis until 90 minutes after stimulation [1-LM].

4.3.1. Figure 2 live_video.psd: please add/emphasize blue arrowhead in 90 min LPS image as in original Figure 2B

4.4. By 120 minutes, LPS- and PMA-activated neutrophils can be seen surrounded by cell-free DNA [1-LM].
4.4.1. Figure 2 live_video.psd: please add/emphasize white arrows in 120 min PMA and LPS images as in original Figure 2C

4.5. Compared to LPS-stimulated cells, more-PMA activated neutrophils lose their plasma membrane integrity as evidenced by their staining with cell impermeant dye [1-LM].

4.5.1. Figure 2 live_video.psd: please emphasize red staining in 120 min PMA image
4.6. Unstimulated neutrophils should maintain their lobulated nuclei and intact plasma membranes throughout the incubation period [1-LM].
4.6.1. Figure 2 live_video.psd: please emphasize sequentially image DPBS images from 30-120 min
4.7. Neutrophils stimulated by LPS for 180 minutes produce discrete web-like NET scaffolds in close proximity to nearby neutrophils [1-LM].
4.7.1. Figure 3_video.psd: Video editor: please add/emphasize dotted outline as in LPS image as in original Figure 3A
4.8. In contrast, PMA-activated neutrophils produce vast amounts of NETs that are noticeably larger in area [1-LM].
4.8.1. Figure 3_video.psd: please add/emphasize dotted outlines as in PMA image as in original Figure 3B

4.9. Indeed, PMA, a potent stimulant of an enzyme that catalyzes the essential NET component intracellular citrullinated histone H3 [1-LM], induces a higher number of intracellular citrullinated histone H3-expressing cells compared to unstimulated and LPS-stimulated neutrophils [2-LM].
4.9.1. IntracitH3_jove.psd: please emphasize PMA data box

4.9.2. IntracitH3_jove.psd: please emphasize LPS and DPBS data boxes 
5. Conclusion (said by authors on camera):
5.1. Ronald H.L. Li: While performing this assay, it’s important that the operator acquiring and analyzing the microscopy images is blinded to the experimental conditions to maintain an objective evaluation of the assay. 
5.2. Ronald H.L. Li: Following this procedure, other assays, like ELISA or flow cytometry, can be performed to further quantify the cellular expression of citrullinated histone H3.
5.3. Ronald H.L. Li: Don't forget to include negative controls consisting of either unstimulated neutrophils or neutrophils treated with the pepitdylarginine arginine inhibitor, Cl-amidine. We also recommend testing different dilutions of primary and secondary antibodies to minimize nonspecific binding and interferences.    

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
4.1. to 4.6 Figure 2live_video.psd - Representative fluorescent images of live canine neutrophils at 40x 
4.7 to 4.8 Figure 3_video.psd - Representative immunofluorescent images of in vitro NET formation at 40x 

4.9 InvitrocitH3.psd - Representative box and whisker plots of intracellular citH3 expression in neutrophils isolated from 4 dogs.
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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