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Authors: please fill out the brief questionnaire below.   There are two additional questions to answer beyond the initial questionnaire using the numbering from this document.  THANKS!
Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_______N__  

Can you record movies/images using your own microscope camera? (Y/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: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

C.  Location: Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________ 
D.  Which specific actions during your protocol will viewers benefit most from seeing performed in the video? 
2.7, 2.14, 3.3, 3.4, 4.4, 4.5 (Please list 4-6 individual steps using the step numbers listed in this document.  Please do not list entire sections.)
E.  What is the single most difficult aspect of this procedure and what do you do to ensure success?
The single most difficult aspect is getting high enough yields of macrophages during the peritoneal flush procedure. To ensure success I massage the peritoneum of the mouse to dislodge cells. 

1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of these experiments is to determine the effects of antibody-based drugs on anti-inflammatory macrophage activation states, using mouse bone marrow and peritoneal macrophages.  (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Laura: This method can help answer key questions in the field of immunology, such as “do specific antibody drugs act by changing macrophages to an IL-10 producing anti-inflammatory activation state?”
1.2. Lisa: The main advantage of this technique is that it measures the response of primary mouse macrophages from the bone marrow in vitro and peritoneal macrophages in vivo.   

E.  Ethics title card
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of British Columbia.
Protocol: (read by voice talent at JoVE)
2.  Bone Marrow Macrophage Derivation and Activation with Antibodies, in vitro Testing
2.1. Perform this procedure in a sterile hood. [1.WID] Secure a euthanized mouse supine on a foam board with its limbs outstretched.  [2.CU] Then, clean the legs with 70% ethanol. [3.CU]
2.1.1. Establishing shot of talent with mouse and surgical tools at hood
2.1.2. Securing the dead mouse to the surgical board
2.1.3. Cleaning the legs
2.2. Next, make a shallow cut, about 2 mm deep, to remove the skin and fur from the surface of each hind leg.  Then, dissect the tissues to access the tibias and femurs.  [1.ECU]
2.2.1. Film as written, show the complete dissection down to bones on one of legs
+ 2.3.1 – both legs filmed in the same shot
2.3. To remove the tibias and femurs, cut the bone and muscles just below the hip joint and above the ankles.    Then, remove as much of the muscle tissue from the bones as possible.  [1.ECU]
2.3.1. Film as written, show procedure on one of legs – Note: was shot as part of 2.2.1
2.4. Next, clean the bones with 70% ethanol and allow it evaporate for one minute. [1.CU-TXT]  Then place the bones in a 6-well plate filled with bone flush medium. [2.CU]
2.4.1. Cleaning the bones, TEXT: Air dry 60 s
2.4.2. Setting bones in plate with medium
2.5. In the plate, trim 1 mm from either end of the femurs so that their inner cavities are exposed.  [1.ECU] Make certain a 26-Gauge needle can access the cavities. [2.ECU]
2.5.1. Trimming ends of femur
2.5.2. Testing the fit of needle in bone cavity
2.6. Next, separate the tibia and femur from the knee joint. [2.ECU]
2.6.1. Film as written
2.7. Then, insert the needle attached to a 10-mL syringe into a bone cavity and collect the bone marrow. [1.CU] Pool the bone marrow from all four bones into a 50-mL conical tube with 5 mL of bone flush medium. [2.MED]
2.7.1. Inserting syringe/needle into cavity and withdrawing marrow
2.7.2. Ejecting marrow into tube and repeating withdrawal of marrow from the next bone
2.8. Pipette the medium and marrow up and down several times [1.CU] or vortex it a slow speed to gently disperse clumps in the suspension. [2.MED] Strings of marrow should be broken up into small flecks of marrow, less than half a millimeter long.  [3.ECU]
2.8.1. Trituration of pooled marrow and medium
2.8.2. Vortexing of pooled marrow and medium
2.8.3. Detail of marrow/medium solution showing flecks of marrow in suspsension
2.9. Next, top off the tube to 50 mL with bone flush medium [1.CU] and transfer it into a 75-square-cm tissue culture flask. [2.MED] Incubate the bone marrow for an hour.  [2.MED-TXT]
2.9.1. Adding medium to the tube, to 50-mL mark
2.9.2. Adding solution to flask, swirling and capping flask
2.9.3. Loading the flask into the incubator, TEXT: 37 ºC, 5% CO​2, 1 h
2.10. During the incubation the matured cells will adhere to the flask [1.WID] and the desired hematopoietic progenitors will remain in suspension.  Transfer the suspension [2.CU] to a 50 mL tube and spin down the cells into a pellet. [3.MED]
2.10.1. Arriving to hood with flask and preparing to collect supernatant
2.10.2. + 2.10.3 – in the same shot Pipetting the supernatant out of the flask
2.10.3. Loading supernatant into tube, then b) (separate shot) loading tube into centrifuge, TEXT: 300 x g, 5 min, RT 2.10.3. split into 2 shots, b) is the second shot
2.11. Next, discard the supernatant and resuspend the cell pellet [1.MED] in 5 mL of M-C-S-F culture medium. [2.CU-TXT] Then adjust the cell density to 500 thousand per mL and load 30 mL into a new 75-square-cm flask. [3.MED-TXT]
2.11.1. Removing supernatant from tube

2.11.2. Separate shots: a) Adding medium to tube and re-suspending cells, b) then withdrawing pipette with a small aliquot, TEXT: Macrophage colony stimulating factor (MCSF) Split into 2 shot as marked above
2.11.3. Adjusting the concentration of the suspension, then taking aliquot and adding to a flask, TEXT: 5 x 105 cells / mL; 30 mL / 75 cm2 flask
2.12. Continue culturing the cells and on days 4, 7 and 10, verify that the cells are adherent [1.MED] and slightly branched using an inverted phase contrast bright field microscope. [2.MED] [3.LM]
2.12.1. Taking a sample from the culturing flask to examine the cells, and setting up sample to view with scope
2.12.2. Focusing on the cells
2.12.3. To be provided by authors – an image of adherent and branched cells
2.13. When checking the cells, discard the medium containing the non-adherent cells. [1.MED] Then, wash the adherent cells with IMDM one time [2.CU] and add 30 mL of fresh M-C-S-F culture medium back into the flask.   [3.MED]
2.13.1. Removing old medium from culturing flask
2.13.2. IMDM solution is added to flask, swirled around for awhile and removed from flask
2.13.3. Adding culturing medium to flask
2.14. On Day 10, replace the medium [1.MED]  with 8 mL of enzyme free, EDTA-based cell dissociation buffer to collect the cells. Incubate the cells briefly [2.WID-TXT] then scrape the cells gently and verify that they’ve released using a microscope.  [3.CU]
2.14.1. Taking medium out of flask

2.14.2. Separate shots: a) Adding 8 mL of dissociation medium to flask b) and then transferring flask to incubator Split into 2 shot as marked above
2.14.3. Separate shots: a) Scraping the interior of the flaks gently while b) observing the flask with the scope Split into 2 shot as marked above
2.15. Once the cells are released, transfer the buffer with the cells to a 50 mL conical tube.  [1.MED] Then, rinse the flask three times with 5 mL of IMDM to collect more cells. Pool all the collections [2.CU-TXT], centrifuge them and resuspend the pellet in 3 mL of MCSF.  [3.MED-TXT]
2.15.1. Collecting the buffer/solution in flask and adding to centrifuge tube
2.15.2. Rinsing the flask once, collecting rinse in centrifuge tube (same as above), TEXT: Rinse 3x, 5 mL IMDM / rinse
2.15.3. Adding 3 mL of MCSF to pellet in tube and mixing, TEXT: 300 x g, 5 min, RT 
2.16. Now, count the cells and adjust their concentration to one million per mL. [1.MED]  Then plate 100 (L of cell suspension per well [2.CU] in a 96-well, flat bottom plate.    The entire plate should be fillable. [3.MED]
2.16.1. Talent at scope, counting cells

2.16.2. Taking aliquot of cell suspension and ejecting into wells of plate

2.16.3. Continuing to fill the plate with cells suspension aliquots, once filled, applying lid
2.17. Culture the cells for about an hour, until they are adherent.  [1.WID] Then, stimulate them with different concentrations of LPS or intravenous immunoglobin or both, prepared in IMDM. [2.MED-TXT] Perform all the manipulations in duplicate or triplicate and be certain to keep untreated controls.  [3.MED]
2.17.1. Removing plate from incubator and taking it to hood 
2.17.2. At hood, preparing different treatment solution in LPS TEXT 1: LPS = lipopolysaccharides 
2.17.3. Adding one of the treatment solutions to the plate three times, repeating with next treatment solution 
2.18. Then, incubate the cells for 24 hours and analyze the supernatants. 
2.18.1. Loading plating into incubator, TEXT: See the text protocol for details.
3.  Harvesting Peritoneal Macrophages after an IVIg + LPS Challenge, in vivo Testing
3.1. Prepare a 1 mL syringe with the required amount of intravenous immunoglobin and L-P-S [1.MED] and attach a 26 gauge needle.  For controls, use PBS + LPS instead. [2.CU]
3.1.1. Drawing bolus of challenge into syringe
3.1.2. Attaching the needle, priming the needle 
3.2. Take hold of the mouse by its scruff while securing its hind quarters and tail using one hand.  [1.CU]
3.2.1. Gripping the mouse as described Note: there is a shot of the mouse tipping over slightly, do not use this shot
3.3. Target the lower right quadrant of the abdomen [1.CU] and insert the needle at a 30 to 40 degree angle with the bevel up and insert it about 1.5 cm. Then inject the bolus. [2.ECU] After an hour, harvest peritoneal macrophages after euthanizing the mouse. [3.MED]
3.3.1. + 3.3.2 – filmed in same shot Targeting the needle to skin in lower right portion of abdomen
3.3.2. Inserting needle as described, show angle of insertion and depth of insertion, then injecting bolus
3.3.3. Returning the mouse to its cage and starting a timer Filmed this as two separate shots: 
· Returning the mouse to the cage [3.3.2 + 3.3.3 – Take 2] 
· 3.3.3.b) Starting the timer
3.4. In a sterile hood, pin the euthanized mouse to a foam board, with limbs spread out [1.CU] and sterilize the abdomen with 70% ethanol.  [2.CU] Then, make a shallow 2-mm incision along the midline and pull off the abdominal skin.  Avoid puncturing the peritoneal wall. [3.ECU]
3.4.1. Pinning mouse to board, as described
3.4.2. Sterilizing abdomen with scrubbing of alcohol
3.4.3. Making incision, as described
3.5. Next, fully load a 5 mL syringe with sterile PBS at pH 7.4, and [1.MED] inject the mouse using a 25 or 27 gauge needle at the top of the peritoneal cavity from either side, toward the midline, with the bevel of the needle up. [2.ECU]
3.5.1. Two separate shots: a) Preparing the PBS bolus, b) attaching the needle Split into 2 shot as marked above
3.5.2. Inserting needle as described, injecting and retracting the needle
3.6. After pulling the needle out massage the peritoneum for 10 seconds to dislodge the cells. [1.ECU] Now, insert the needle again, back into the cavity, and collect about 3.75 mL of lavage fluid. [2.ECU] Transfer the lavage fluid to a 15 mL conical tube on ice. [3.CU]
3.6.1. Massaging the peritoneum for 10 s
3.6.2. Inserting needle, collecting the lavage fluid (last take is the best)
3.6.3. Transferring the lavage fluid to tube on ice
3.7. Repeat the injection, massage, and collection of lavage fluid three more times [1.ECU] and pool the all the collections into the same tube. [2.CU] During the final collection, it may be easier to withdraw the lavage fluid from the far side of the mouse. [3.ECU]
3.7.1. Repeating the withdrawal of lavage fluid (2nd or 3rd) TEXT: Collect lavage 4x
3.7.2. Adding the lavage to the pooled fluid, on ice

3.7.3. Collecting the last lavage, show the approach from far right or left side to collect Note: same shot as 3.6.2 – last take the best
3.8. Next, spin down the cells and [1.MED-TXT] resuspend them in 500 (L of plating medium.  [2.CU-TXT] Then, count the viable macrophages and resuspend the them at one million per mL.  [3.MED-TXT]  
3.8.1. Unloading the tube from the centrifuge, TEXT: 300 x g, 5 min, 4 ºC
3.8.2. Adding medium to cell pellet in tube and mixing into suspension TEXT: 1mL of lavage fluid can be collected at this step for analysis by ELISA; see text protocol
3.8.3. Two separate shots: a) Adding a drop of suspension to hemocytometer and b) counting cells with scope, TEXT: 106 cells / mL Split into 2 shots as marked above
3.9. Now, plate 100 µL of suspension into the wells of a 96-well flat bottom plate. [1.MED] [2.CU] [3-CU]
3.9.1. Loading plate wells with suspension
3.9.2. + 3.9.3 – filmed in same shot As above, closer view of plate
3.9.3. Loading wells of plate with additional cells
3.10. Next, incubate the cells for an hour – the peritoneal macrophages will adhere to the plate. [1.WID-TXT] Then, remove the non-adherent cells… [3.10.2. a] and rinse each well twice with 200 (L of warm IMDM.  [3.10.2. b]  After each wash wait 10 seconds and slowly tilt the plate to pool the rinse solution. [3.CU]
3.10.1. Loading plate into incubator, TEXT: 1 h, 37 ºC 
3.10.2. Two separate shots: a) Removing supernatants from the plate and TEXT: Wash 2x, 200 µL IMDM / wash  b) adding back warm IMDM TEXT: supernatant from adherent and non-adherent peritoneal cells can be collected and clarified for analysis by ELISA Split into 2 shot as marked above 
3.10.3. Slowly tilting plate, show the rinse solution pool in well, pipette removes solution
3.11. After the washes, add back 100 µL of plating medium [1.MED] and place the plate in the incubator. [3.12.1.] [2.WID-TXT]
3.11.1. Adding plating medium to wells of plate
3.12.1 – this shot should be moved here – Marking the plate
3.11.2. Loading the plate back into incubator, TEXT: 37 ºC; See the text protocol for details.
3.12. For the ELISA, continue to incubate the cells without stimulation for 24 hours. [1.MED-TXT] Then, collect and clarify the conditioned medium for cytokine analysis. [2.MED-TXT]
3.12.1. Marking plate TEXT: 24 h, 37 ºC
3.12.2. Collecting the medium from the plate, for ELISA, TEXT 1: See the text protocol for details. TEXT 2: If PBS or IVIg is injected, LPS stimulation is required. If PBS+LPS or IVIg+LPS is injected, no LPS stimulation is required. Editor: Use TEXT 1 during the first sentence and then TEXT 2 during the second.
4. Results: BMDM Reaction to IVIg + LPS Treatment
4.1. BMDM (bee-em-dee-ems) can be used to test antibody based drug responses when challenged with an inflammatory stimulus in vitro.  Intravenous immunoglobin with LPS increases the production of the anti-inflammatory cytokine, I-L-10, 7-fold compared to LPS stimulation alone [1.LM] and it decreases the production of I-L-12-23-P-40. [2.LM]
4.1.1. Figure 1A – add the data gradually from left to right, the tall bar of data should be added in conjunction with “increases” and at “LPS alone” highlight the second to left data (over LPS on x).  
4.1.2. Figure 1B – fade this over the other
4.2. In addition, intravenous immunoglobin stimulation alone or with LPS increased the activation of the MAP (map) kinase Erk1/2 (irk-1-2), with early and prolonged phosphorylation.  Activation of P-38 also occurred sooner. 
4.2.1. Figure 2 – start with the left side of the image showing data under LPS, then add the portion of the image with IVIg on top at “alone” and then add the remained of the image just after “with LPS”.  At the second sentence highlight the central grey bar the pp38 at left.
4.3. Furthermore, peritoneal macrophages significantly increased I-L-10 production with stimulation in vitro, when compared to PBS injected mice. 
4.3.1. Figure 3 – no animation
4.4. Cytokine production was next assessed in lavage fluid and in supernatants from ex vivo stimulated peritoneal macrophages. I-L-10 was increased in lavage fluid, peritoneal cells and peritoneal macrophages when the mice are challenged with intravenous immunoglobin and LPS. By comparison, production of the pro-inflammatory cytokine subunit, I-L-12-23-P-40, was significantly reduced in cultured peritoneal macrophages, but not in lavage fluid.
4.4.1. Figure 4 – begin with just the three left side graphs, empty with no data.  At “lavage fluid” add the data to the top 2 graphs, then add the data to the middle two graphs, then add the data to the bottom two graphs.  At “By comparison,” add the right column of graphs, completing the figure.  Do not include the A, B, C panel labels and replace the redundant titles with singular titles over pairs of graphs.
5. Conclusion (said by authors on camera)

5.1. Lisa: After watching this video, you should have a good understanding of how to test the effects of antibody-based drugs on macrophage activation states in vitro and in vivo, using mouse bone marrow and peritoneal macrophages. 
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.

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 are included in the email accompanying the finalized script.
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