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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  (If you can record images/videos using your own camera/software, then mark No)   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____ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. ____2.3, 2.4, 2.6, 4.2, 4.5, 5.3
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. The potency of Actinomycin D is a critical factor that affects microparticles production. ____Using the potent fresh actinomycin D that has been tested and keep the stock of actinomycin D (dissolved in DMSO at 2 mg/ml) at -80oC for less than 1 month.___
E.  Will the filming need to take place in multiple locations? (Y/N) __Yes___ If yes, how far apart are the locations? __ It is about 10 meter between these locations.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Procedural Narrative:
The overall goal of this procedure is to illustrate the in vitro production of lymphocytic microparticles, or LMPs, from a T lymphocyte cell line, and to demonstrate their proapoptotic effect on airway epithelial cells. (Intro)
This is accomplished by first producing the LMPs (P1, Editor, begin with the single cells in the left in P1.  Then add the arrow and the actinomycin D, then transition to the cell in the middle , then finaly to the LMPs.)
Next, the isolated LMPs are characterized by FACS analysis (P2, Editor, show Figure 1 here.)
Then, the bronchial tissue explants are cultured. (P3, Editor, use the dish in P3 here.)
Finally, LMP treatment on bronchial explants is carried out. (P4, Editor, add the LMPs to the dish as shown in P4.)
Ultimately, histopathological examinations such as Hematoxylin and Eosin (H&E) staining and In situ cell death detection_are used to show _LMP-induced bronchial epithelial layer damage and epithelial cell apoptosis. (P5, Editor, place Figures 2 and 3 side by side here and add in the arrows for LMP-induced bronchial epithelial layer damage and epithelial cell apoptosis.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name _Carmen Gagnon__: The main advantage of this technique over existing methods, like isolation of MPs from human peripheral blood, is that we are able to perform large-scale generation of MPs derived from a cell line in vitro.   

1.2. Author name Qian Qiu: Generally, individuals new to this method will struggle because several critical steps of bronchial explant culture are not easy to set up. 
Protocol (read by voice talent at JoVE):
2. Stimulation and Collection of Microparticles
2.1. To begin, culture CEM T cells in 4-T175 flasks [2.1.1-WIDE], each containing 150 ml of fresh medium [2.1.2-MED/CU] and incubate at 37°C to a density of two million cells/ml [2.1.3-WIDE].  

2.1.1. WIDE/MED Talent at hood adding cell culture to flasks

2.1.2. MED/CU Talent adds cell culture to flask of fresh medium

2.1.3. WIDE Talent places flasks in incubator

2.2. Collect the cells from each flask by centrifugation at 200 x g for 5 minutes [2.2.1-WIDE/MED] and resuspend 300 x 106 cells into a new T175 flask containing 150 ml of fresh medium [2.2.2-CU] to maintain the 2 million cells/ml density.

2.3. Add 37.5 ul of actinomycin D to the medium [2.3.1-CU-TXT] at a final concentration of 0.5 ug/ml and incubate at 37°C for 24 hours [2.3.2-WIDE]. 
2.3.1. TEXT: 2 mg/ml in DMSO; kept at -80°C up to one month

2.3.2. No comment

2.4. Transfer all the culture medium into 50 ml conical tubes [2.4.1-MED/CU] and spin down the cells at 750 x g for 5 minutes [2.4.2-MED].  Then transfer the supernatant into 50 ml conical tubes [2.4.3-CU] and centrifuge at 1,500 x g for 15 minutes [2.4.4-MED] to remove large cell fragments.

2.5. Next, transfer the supernatant into a 250 ml bottle [2.5.1-CU] and ultracentrifuge at 12,000 x g for 50 minutes [2.5.2-MED].  Then discard the supernatant and collect the pellets [2.5.3-CU].
2.6. Use 40 ml of sterile PBS to wash the LMP-enriched pellets in a 50 ml tube [2.6.1-MED/CU] and centrifuge at 12,000 x g for 50 minutes [2.6.2-MED].  Repeat this step twice.

2.6.1. No comment

2.6.2. Videographer, get enough footage for last sentence

2.7. Collect the supernatant from the last wash to be used as a vehicle control [2.7.1-CU].  With 1 ml of PBS, suspend the pellets [2.7.2-CU] and transfer into a 1.5 ml sterile microtube [2.7.3-CU].  Aliquot [2.7.4-CU] and store isolated LMPs at -80C.   

2.7.1. No comment

2.7.2. No comment

2.7.3. No comment
2.7.4. [combined with 2.7.3] Show aliquots on bench, Videographer, get enough footage for the last sentence.
3. Characterization of Microparticles via FACS Analysis

3.1. To characterize microparticles by FACS analysis, begin by preparing 2 samples of annexin buffer; 1 with CaCl2 and one without calcium [3.1.1-MED/CU-TXT].

3.1.1. Talent placed the buffer without calcium down next to the buffer with calcium on the bench (TEXT: refer to text for details)

3.2. In a FACS tube, dilute 1 ul of LMPs in 44 ul of annexin buffer with CaCl2 [3.2.1-CU].  Prepare another tube using annexin buffer without CaCl2 [3.2.2-CU].
3.3. Next, add 5 ul of annexinV-Cy5 to each tube and mix well [3.3.1-CU].  Incubate in the dark at room temperature for 15 minutes [3.3.2-MED].  After the incubation, use 400 ul of FACS flow sheath fluid to stop the reactions [3.3.3-MED/CU]. (I recorded two takes for part a as I am unsure of the pronounciation - Alex)
3.3.1. No comment

3.3.2. Talent covers put sample in the drawer and walks away

3.3.3. No comment

3.4. Add 10 ul of 7 micron counting beads suspension as an internal standard in each tube [3.4.1-CU] to obtain an absolute count.  

3.5. Establish gates of relative size (FSC-H) and relative granularity (SSC-H) and dot plot on the flow cytometer using size-calibrated fluorescent beads of 1 um for gate 1 and counting beads at 7 um for gate 2 [3.5.1-LM].  

3.5.1. LAB MEDIA FACS image Dec04.pdf pages 1 and 2, Editor, place images side-by-side and highlight the FSC-H on X and SSC-H on Y axes when mentioned and the bead sizes and gates at the top when mentioned.

3.6. Analyze the LMPs sample on an FSC-H/SSC-H plot using the established gates and FL-4 channel for the annexin dot plot, by acquiring a signal until 10,000 counting beads are reached in gate 2 [3.6.1-LM].
3.6.1. LAB MEDIA FACS image Dec04.pdf page 3, Editor, for the 10,000 counts, point out the red box that says 10000

3.7. Determine the positive annexinV events of LMPs in annexin buffer containing CaCl2 and subtract the events of LMPs in annexin buffer without CaCl2 [3.7.1-LM]. (I recorded two takes for part a as I am unsure of the pronounciation - Alex)
3.7.1. LAB MEDIA FACS image Dec04.pdf page 4, Editor, place this page next to page 3

3.8. Calculate the absolute number of MPs based on the following equation [3.8.1-TXT]. 
(Alternate take recorded as I think this should be LMPs - Alex)
3.8.1. Text on white background of the calculation below shown under the table in 3.7 – see Response to Questions Nov 21 2014.docx, step 3 at the bottom for an example calculation to include underneath the table and formula:  
[image: image2.wmf]
4. Preparation of Bronchial Tissue Explants

4.1. Use a scalpel, Dumont super fine tweezers, and surgical scissors [4.1.1-CU] to aseptically dissect lung tissue [4.1.2-CU].  Carefully remove the parenchyma and blood vessels [4.1.3-CU/ECU].  
4.1.1. Instruments arranged on sterile bench 

4.1.2. No comment

4.1.3. No comment

4.2. Further dissect the bronchus submerged in the tissue washing medium [4.2.1-CU] and separate the bronchus with a diameter of 1 to 2.5 from peripheral lung tissues [4.2.2-CU/ECU].  Use a scalpel to slice bronchial tissues into ~5 mm thick bronchial rings [4.2.3-CU].
4.3. Using a scooping motion with the sterile curved microdissecting forceps, pick up the bronchial fragments [4.3.1-CU] and place them onto the scratched areas of dishes previously prepared according to the text protocol [4.3.2-CU].
4.4. Remove the tissue washing medium [4.4.1-CU] and incubate the fragments at room temperature for ~5 minutes [4.4.2-CU] to allow them to adhere to the dishes.

4.5. Add 10 ml of Complete Healing Medium to each dish [4.5.1-MED/CU] and place them in a controlled atmosphere modular incubator chamber [4.5.2-CU].  

4.6. With a high O2 gas mixture, flush the chamber, [4.6.1-MED/CU] then place it in a bench top orbital incubator [4.6.2-MED] and shake it at 37C for 24 hours at 10 cycles per minute [4.6.3-MED] to allow the medium to flow intermittently over the fragments [4.6.4-CU].
4.7. After the incubation, observe the tissue explants under a phase-contrast inverted light microscope [4.7.1-MED OVER SHOULDER].  Select bronchial explants with complete, fine hair movement and lively bronchial epithelium for subsequent LMPs treatment [4.7.2-MED OVER SHOULDER or CU of screen]. 

5. Lymphocytic Microparticle Treatment

5.1. To treat LMPs, count the bronchial explants just selected [5.1.1-CU/ECU], and mark each well of a 12-well tissue culture plate [5.1.2-CU]. For each explant, transfer 0.5 ml of Complete Growth Medium into a sterile Eppendorf tube [5.1.3-CU], then add 25 ul of LMP stock per treatment explant [5.1.4-CU-TXT] or add 25 ul of control vehicle for the control explants [5.1.5-CU]. Mix well by gently tapping the tube [5.1.6-CU].
5.1.1. No comment

5.1.2. No comment

5.1.3. No comment

5.1.4. (TEXT:  800µg/ml)

5.1.5. No comment

5.1.6. No comment

5.2. Transfer the mixed medium to each well of a marked 12-well tissue culture plate [5.2.1-MED/CU].  With curved microdissecting forceps, transfer each selected bronchial explant to each well of the tissue culture plate [5.2.2-CU-TXT]. 

5.2.1. No comment

5.2.2. (TEXT: label the samples)

5.3. Continue the incubation in a controlled atmosphere modular incubator chamber at 37C with gentle shaking [5.3.1-WIDE/MED].
5.4. After 24 hours, use PBS to wash the explants [5.4.1-CU] 3 times and proceed to fixation [5.4.2-CU], H and E staining [5.4.3-LM], and the TUNEL assay [5.4.4-LM] according to the text protocol.

5.4.1. No comment

5.4.2. CU Talent adds PBS

5.4.3. LAB MEDIA Figure 2a without arrows

5.4.4. LAB MEDIA Figure 3, Control top left panel without arrows; Editor, place next to 5.4.3 with VO
6. Results: Lymphocytic Microparticle Detection and Analysis 
6.1. As shown here [6.1.1-LM], LMPs were characterized with annexin V staining by FACS analysis and gated using 1 um beads where 97% of MPs were annexin-V-Cy5 positive.  Typically, about 2.5 mg of LMPs were obtained following this protocol.  (I recorded multiple takes of part a - Alex)
6.1.1. LAB MEDIA Figure 1a and b.ppt

6.2. Bronchial tissue explants from C57BL/6 mice were subjected to vehicle and LMP treatment [6.2.1-LM].  In this figure, histopathological analysis of bronchial sections reveals the effect of LMPs on the structural integrity of the bronchial epithelium. In control explants, the bronchial epithelium was largely undamaged.

6.2.1. LAB MEDIA Figure 2a.ppt, Editor, for the last sentence, add in the black arrow shown in ‘a’

6.3. However, in LMP-treated explants [6.3.1-LM], the superficial epithelial cell layer was damaged or lost, and there were significant decreases in epithelial cell height and density.

6.3.1. LAB MEDIA Figure 2b.ppt Editor, for the second part of the VO, add in the arrows one at a time.
6.4. As seen here [6.4.1-LM], TUNEL-positive staining, a marker for apoptosis, was more pronounced in LMP-treated bronchial epithelium compared to control tissue.

6.4.1. LAB MEDIA Figure 3.ppt, Editor, add in the black arrows for the LMPs panels first and then add in the arrows for the control panels when mentioned at the end.
7. Conclusion (said by authors on camera)
7.1. Author name Carmen Gagnon: While attempting this procedure, it’s important to remember to work in sterile conditions when producing microparticles and performing tissue explant culture. 
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, .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.  

Insert your media filenames here.
6.1.1 Figure 1a and b.ppt- FACS analysis of MPs derived from T cells.

6.2.1 Figure 2a.ppt- Normal bronchial epithelial layer at 400X

6.2.2 Figure 2b.ppt- LMPs-induced bronchial epithelial layer damage at 400X

6.3.1 figure 3.ppt- LMPs-induced bronchial epithelial cell apoptosis at 200X (upper panel) and 400X (bottom panel)
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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