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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____N_____ If yes, please list make and model of your microscope: ______________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps.

The most critical steps are:

3.1.  Resuspend frozen PMN pellet in 100 l cold hypotonic buffer to prepare nuclei.

3.2.  Place nuclei on ice, and check for nuclei integrity by staining an aliquot of the nuclei suspension with trypan blue.

3.3.  Centrifuge nuclei at 775 × g (3,000 rpm) in microcentrifuge for 10 min inside a cold room.

3.4.  Remove supernatant by very careful pipetting.

Also steps:

4.1.  Centrifuge nuclei at 1,743 × g (4,500 rpm) in microcentrifuge for 1 min, and remove supernatant by very gentle pipetting.

4.2.  Add 100 l of cold (4°C) 0.1% Triton X-100, 4% paraformaldehyde in PBS to permeabilize nuclei.

4.3.  Centrifuge permeabilized nuclei at 1,743 × g in microcentrifuge and carefully remove the supernatant.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Nuclei become fragile and do not attach well at the bottom of the tube. In order to ensure success, nuclei are always kept cold on ice and are centrifuged at low speed. Also supernatants are remove by very gentle pipetting.
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:
This experiment uses flow cytometry to detect and quantify nuclear proteins in isolated and immunolabeled nuclei from neutrophils.  To purify the neutrophils from human peripheral blood, remove the red blood cells with dextran [LAB MEDIA: C1: the blood goes into the tube, filling it to the level of the second tube, then the 2nd tube replaces the first tube], followed by density gradient centrifugation of the plasma [LAB MEDIA: The upper yellow layer from C1 goes into the 1st C2 tube. Show a circular arrow to represent spinning, the the 2nd C2 tube replaces the 1st tube.]. Then, using  anti-receptor antibodies, stimulate the purified neutrophils via integrins or Fc receptors [LAB MEDIA: C3: start with 1st image, it is replaced by 2nd image]. Proceed to isolate the nuclei [LAB MEDIA: C4 comes out of C3] and fix the samples for immunolabeling [LAB MEDIA: C4 turns into C5] with specific antibodies against the nuclear factor of interest, for example NF-B [LAB MEDIA: C4 turns into C5]. Finally, analyze the nuclei by flow cytometry in order to detect small changes in nuclear factor activation. Results are obtained that show stimulation of neutrophils via their integrins leads to an increase in nuclear concentration of the transcription factor NF-B [LAB MEDIA: Figure 3].
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Paste a copy of your graphic overview here.  
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Carlos Rosales: Signaling pathways that lead to nuclear factor activation are usually studied by reporter gene assays or by electrophoretic mobility shift assays. In primary cells, often these methods are not suitable, flow cytometry offers rapid detection and quantification of nuclear proteins in isolated nuclei.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Isolation of neutrophils (PMN) from human blood
2.1. Start with 10 ml of freshly collected blood from adult healthy volunteers [Text over video: 10 U/ml heparin].
2.1.1. MED: Talent approaches workspace with 10 ml of freshly collected blood from adult healthy volunteers.
2.2. Pipette 2 ml of 6% dextran T500 solution into a 15-ml conical centrifuge tube. Then  add 10 ml of blood. Mix by inverting the tube two or three times, and allow 45 minutes for erythrocyte sedimentation by gravity.
2.2.1. CU: Talent pipettes 2 ml of 6% dextran T500 solution into a 15-ml conical centrifuge tube. 
2.2.2. ECU: Talent  adds 10 ml of blood.
2.2.3. CU: Talent mixes by inverting the tube two or three times, and sets tube aside for erythrocyte sedimentation by gravity.
2.3. In a fresh 15-ml conical centrifuge tube, place 5 ml of Ficoll-Paque. Harvest the leukocyte-rich plasma that formed above sedimented erythrocytes. Carefully layer it ontop of the Ficoll-Paque, to form two phases.
2.3.1. MED/CU: In a fresh 15-ml conical centrifuge tube, Talent places 5 ml of Ficoll-Paque. 

2.3.2. ECU: Talent harvests the leukocyte-rich plasma that formed above sedimented erythrocytes and carefully layers plasma ontop of the Ficoll-Paque, to form two phases.

2.4. Centrifuge at 516 × g for 20 minutes at 4°C. Remove the supernatant and break the cell pellet by tapping the tube against a rack. Then resuspend the cells in 10 ml of cold PBS. 
2.4.1. MED: Talent starts centrifuge at 516 × g for 20 min at 4°C. [videographer note: includes CU of 1600 rpm setting]
2.4.2. ECU: Talent removes the supernatant and breaks the cell pellet by tapping the tube against a rack. 

2.4.3. CU/ECU: Talent resuspends the cells in 10 ml of cold PBS. 

2.5. Transfer the cell suspension to a 50-ml conical centrifuge tube and centrifuge at 290 × g for 5 min at 4°C.
2.5.1. CU/ECU: Talent transfers the cell suspension to a 50-ml conical centrifuge tube 
2.5.2. MED/CU: Talent places sample in centrifuge ( show setting 290 × g for 5 min at 4°C) and points at display
2.6. Break the cell pellet as before, and add 10 ml of cold hypotonic solution to lyse erythrocytes. Mix by swirling the tube gently for exactly one minute.
2.6.1. MED/CU: Talent breaks the cell pellet, and adds 10 ml of cold hypotonic solution to lyse erythrocytes. 
2.6.2. ECU: Talent mixes by swirling the tube gently for exactly one minute.
2.7. Next, add 10 ml of cold hypertonic solution, mix and store on ice.  Now enumerate the cells. 
2.7.1. CU: Talent adds 10 ml of cold hypertonic solution, mixes and places on ice.  
2.7.2. ECU: Talent loads a hemocytometer. 
2.8. After pelleting the neutrophils by centrifugation, resuspend the PMN at 107 cells per ml in cold PBS. Keep cells on ice. 
2.8.1. ECU: Talent resuspends the pellet at 107 cells per ml in cold PBS. [Merged w/2.8.2]
2.8.2. CU: Talent places cells on ice. [Merged w/2.8.1]
2.9. Talent: Neutrophils remain viable and functional at 4°C for about 6 to 8 hours.
2.9.1. Interview style

3. Activating PMN
3.1. Aliquot 100 l of PMN suspension  into each 1.5 ml Eppendorf tube. Then add the corresponding [Text over video: anti-integrin or anti-FcR] monoclonal antibody at 10 g/ml, and incubate on ice for 15 minutes. 
3.1.1. MED/CU: Talent aliquots 100 l of PMN suspension into last few 1.5 ml Eppendorf tubes. Get shot of labelled tubes showing duplicates of Sample tubes, negative controls of  first antibody only, and secondary antibody only.
3.1.2. ECU: To several tubes, Talent adds the corresponding anti-integrin or anti-Fc receptor monoclonal antibody at 10 g/ml.  (if possible, show label of reagent matching label on reaction tube) 

3.2. To wash the cells, add 1 ml of cold PBS, centrifuge [Text over video: 4,500 rpm]  and aspirate the supernatant.
3.2.1. CU: Talent adds 1 ml of cold PBS.

3.2.2. MED: Talent remove samples from centrifuge

3.2.3. CU: Talent aspirates the supernatant.
3.3. Then gently break the cell pellet, and wash twice more with PBS to remove unbound antibody. 
3.3.1. ECU: Talent gently breaks the cell pellet by tapping the bottom of the tube against a rack.

3.3.2. MED-over the shoulder: Talent adds PBS to remove unbound antibody. 
3.4. Resuspend the washed PMN in the same initial volume of warm PBS [Text over video: 37°C] containing 60 g/ml of goat anti-mouse IgG. Incubate at 37°C for 1 to 20 minutes, depending on the nuclear factor of interest. 
3.4.1. ECU: Talent resuspends  the PMN in the same initial volume of warm PBS (show reagent label: 60 g/ml of goat anti-mouse IgG]. [Merged w/ 3.4.2]
3.4.2. CU: Talent places samples at 37°C. [Merged w/3.4.1]
3.5. Now add 1 ml of cold PBS. After pellet the cells by centrifugation, remove the supernatant and freeze the cell pellets immediately in dry-ice/ethanol bath [Text over video: 10 mins].
3.5.1. ECU: Talent adds 1 ml of cold PBS. 
3.5.2. MED: Talent removes samples from centrifuge. [Merged w/3.5.3]
3.5.3. CU: Talent removes the supernatant and freeze the cell pellets immediately in dry-ice/ethanol bath. [Merged w/3.5.2]
4. Isolation and fixation of nuclei
4.1. For each sample, remove the tube from the dry-ice/ethanol bath, wipe clean  and resuspend the frozen PMN pellets in 100 l cold hypotonic solution. 
4.1.1. MED-over-the-shoulder: Talent removes a tube from the dry-ice/ethanol bath, wipes it clean  and resuspends the frozen PMN pellets in 100 l cold hypotonic solution. [Videographer’s note: “4.1.1   same as 4.2.1, both include putting samples on ice and wiping clean.”]
4.2. Place all samples on ice. To monitor samples for nuclei integrity, stain an aliquot of the nuclei suspension with trypan blue. 
4.2.1. CU: Talent places all samples on ice.

4.2.2. ECU: Talent adds  trypan blue stain to an aliquot of the nuclei suspension. 
4.3. Talent:  If nuclei suspension contains many intact cells or debris, it is better to discard the preparation and start the procedure with another sample.

4.3.1. Interview style

4.4. After pelleting the nuclei by centrifugation [Text over video: 775 × g, 10 min, cold room], remove the supernatant very carefully. Then to fix the nuclei, add 100 l of cold 4% paraformaldehyde solution and incubate the nuclei on ice [Text over video: 20 mins to 24 hrs]. 

4.4.1. MED/CU: Talent removes the supernatant very carefully.
4.4.2. ECU: Talent adds 100 l of cold 4% paraformaldehyde solution and places the nuclei on ice. 

5. Nuclei immunolabeling for flow-cytometry analysis
5.1. After pelleting the nuclei [Text over video: 1 min @ 1,743 × g], carefully remove the supernatant, add 100 l of cold permeabilization buffer and incubate the samples on ice for 10 minutes. Then harvest the permeabilized nuclei by centrifugation.
5.1.1. ECU: Talent carefully removes the supernatant from a sample and  adds 100 l of cold permeabilization buffer. 
5.1.2. CU: Talent places last sample in the ice-bucket.
5.1.3. MED: Talent places sample in the centrifuge, includes shot of activating centrifuge with correct setting
5.2. Talent:  At this point the nuclei pellets do not attach well at the bottom of the tube. It is recommended to centrifuge again if the pellet gets loose.

5.2.1. Interview style.

5.3. To block nonspecific binding sites, resuspend the nuclei in 500 l of cold 4% fetal bovine serum in PBS, and incubate on ice for 20 minutes. 

5.3.1. CU: Talent resuspends the nuclei in 500 l of cold 4% fetal bovine serum in PBS, and places sample on ice. 

5.4. Pellet the nuclei by centrifugation. Then resuspend nuclei in 100 l of cold PBS containing 4% FBS and 2.5 g/ml of the monoclonal antibody against the nuclear factor of interest. Incubate the samples on ice for 20 minutes. 

5.4.1. MED: Talent removes samples from centrifuge.

5.4.2. ECU: Talent resuspends several nuclei in 100 l of cold PBS containing 4% FBS and 2.5 g/ml of the mAb. (show label NF-B on reagent tube)

5.4.3. CU: Talent places the samples on ice for 20 minutes. 
5.5. After washing the samples twice with 500 l of cold PBS with 4% FBS, resuspend the nuclei in 100 l of cold PBS containing 4% FBS and 10 g/ml of the corresponding FITC-labeled secondary antibody. Incubate on ice for 20 minutes.
5.5.1. CU: Talent removes by pipetting last wash of 500 l of cold PBS with 4% FBS.

5.5.2. ECU: Talent resuspends the nuclei in 100 l of cold PBS containing 4% FBS and 10 g/ml of the corresponding FITC-labeled secondary antibody. [Merged w/5.5.3]
5.5.3. MED: Talent places samples  on ice. [Merged w/5.5.2]
5.6. After two washes, resuspend the nuclei in 400 l of cold 4% paraformaldehyde in PBS. 

5.6.1. ECU: Talent resuspends the nuclei in 400 l of cold 4% paraformaldehyde in PBS. 
6. Flow cytometry analysis
6.1. Analyze the immunolabeled nuclei in a flow cytometer such a FACScan or similar apparatus.
6.1.1. WIDE/MED: Talent approaches flow cytometer (get good shot of instrument set-up).
6.2. Adjust the acquisition settings to: FSC at log-scale at 10−1, SSC at log-scale at 196, and gate nuclei in a dot-plot. 
6.2.1. SCREEN: 50410_Rosales_Figure 4A.tif - Talent adjusts the acquisition settings to: FSC at log-scale at 10−1, SSC at log-scale at 196, and gate nuclei in a dot-plot. 
6.3. Acquire ten thousand nuclei per sample. Then analyze fluorescence of FITC-stained nuclei through the FL-1 channel [Text over video: 506 nm] set at log-scale at 400.
6.3.1. MED: Talent starts to acquire ten thousand nuclei per sample.
6.3.2. SCREEN: 50410_Rosales_Figure 4B.tif - Talent analyzes fluorescence of FITC-stained nuclei through the FL-1 channel set at log-scale at 400.
7. Results: Monitoring NF-B dynamics
7.1. This PMN purification method usually provides unstimulated neutrophils with purity greater than 95%.
7.1.1. LAB MEDIA: 50410_Rosales_Figure 2A.tif 
7.2. From PMN, nuclei are isolated with high yields.
7.2.1. LAB MEDIA: 50410_Rosales_Figure 2B.tif
7.3. Isolated nuclei can be easily recognized as a different population from intact PMN in the flow cytometer with a dot-plot.
7.3.1. LAB MEDIA: 50410_Rosales_Figure 3A.tif
7.4. Upon stimulation by crosslinking 1 integrins, NF-B is translocated to the nucleus and this increment in nuclear NF-B is detected as an increase in fluorescence.

7.4.1. LAB MEDIA: 50410_Rosales_Figure 3B.tif.
7.5. Similarly, stimulation of PMN by crosslinking 2 integrins also induces NF-B activation as indicated by an increase in fluorescence.
7.5.1. LAB MEDIA: 50410_Rosales_Figure 3C.tif. 
7.6. The sensitivity of this method allows detection of small changes in nuclear factor levels as evidenced by the fact that 1 integrins, which bind extracellular matrix proteins such as fibronectin, induced stronger NF-B activation than 2 integrins, which bind to adhesion molecules on other cells. 
7.6.1. LAB MEDIA:  50410_Rosales_Figure 3D.tif. (Figs 2B and 2C with blue and red lines only) 
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
8. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
8.1. Carlos Rosales: This method presents great flexibility because many different fluorochomes can be used, and because it allows preparation of nuclei from different cell types. Use this simple and economical approach for signal transduction studies that involve changes of protein levels in the nucleus of a variety of cell types.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, 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.  

Insert your media filenames here.

50410_Rosales_Figure 1A.tif – Schematic representation of neutrophil (PMN) purification from blood.
50410_Rosales_Figure 1B.tif – Schematic representation of stimulation of cells, isolation of nuclei, and immunolabeling of nuclear factors in isolated nuclei.
50410_Rosales_Figure 2A.tif – Purified PMN stained with Wright-Giemsa stain, at 20X.

50410_Rosales_Figure 2B.tif – Purified nuclei stained with Trypan blue, at 20X.

50410_Rosales_Figure 3A.tif - Dot-plot graphs of intact PMN (left panel) or isolated nuclei (right panel).

50410_Rosales_Figure 3B.tif – Histogram of NF-B in nuclei isolated from PMN, before (green line), or after cells were activated by cross-linking 1 integrins (blue line).

50410_Rosales_Figure 3C.tif – Histogram of NF-B in nuclei isolated from PMN, before (green line), or after cells were activated by cross-linking 2 integrins (red line).

50410_Rosales_Figure 3D.tif – Histogram of NF-B in nuclei isolated from PMN, before (green line), or after cells were activated by cross-linking 1 integrins (blue line), or after cells were activated by cross-linking 2 integrins (red line).
50410_Rosales_Figure 4A.tif – Computer screen showing the acquisition settings to: FSC at log-scale at 10−1, SSC at log-scale at 196, and gate nuclei in a dot-plot.
50410_Rosales_Figure 4B.tif – Computer screen showing the analysis of fluorescence of FITC-stained nuclei through the FL-1 channel set at log-scale at 400.
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, as well as an introduction to your videographer, closer to your filming date.
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