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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 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. _2.2- 2.5- 3.2- 4.4-__________________________________________

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. 2.5:  It is necessary to perform a gentle massage on the peritoneal cavity before withdrawing slowly the peritoneal fluid without puncturing any organ. Pulling out the maximal volume possible is required to collect the largest cell number. 

4.7: RNase and DNA contamination must be avoided to prevent RNA degradation and achieve accurate qRT-PCR results.

From the first step: All the procedures it is imperative to make sure that all reagents are endotoxin-free and all animals were permanently housed under specific pathogen-free conditions. Since performing the procedure under pathogen-free conditions is critical by cause of macrophage stimulation prior to impeding experiments will alter significantly the results analysis.___________________________

E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? _On the same building about 50 meters.__________________________________________________

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 isolate murine peritoneal (pronounced as “per-i-ton-ee-ah l”) macrophages and to perform gene expression analysis upon the stimulation of Toll-like receptors. (Intro)
This is accomplished by first injecting 3.8% of Brewer thioglycollate (pronounced as “thahy-oh glahy-kuh-leyt”) medium into the peritoneal cavity of the mouse to increase monocyte migration into the peritoneum (pronounced as “per-i-ton-ee-uh m”) and therefore increase macrophage yield. (P1)
Editors, please use the images the authors have provided below to make an illustration of a mouse being injected.  There is an illustration of a rat being injected with a needle (Resource ID 341).  This is the idea that we are going here for but with a brown mouse instead.  There are a few brown mice on the DAM, but none in the correct position (Resource ID 4361, 4139, 3167, 3028).  Animate the injection of the mouse with a yellowish solution (1mL).
After 3 days, euthanize the mouse and inject cold Dulbecco's phosphate-buffered saline into the peritoneal cavity to harvest the cells.  Following a gentle massage on the peritoneal cavity, the peritoneal fluid is carefully aspirated. (P2) 

Editors, for P2, the mouse should have an incision in the abdomen and then a syringe (the same syringe as used in P1) should come in and inject clear solution (5mL).  For the mouse something like DAM resource ID 3092 can be used but without the stiches/incision.  Then have the same gloved hand come in that was used in P1 and appear to massage the mouse’s abdomen from the top up so you just see the hand moving over the mouse.  Then have the syringe come back and aspirate the 5mL back out of the mouse.
Next, the obtained cells are cultured and the elicited peritoneal macrophages are characterized by flow cytometry. (P3)
Editors, please use the same image of the syringe used in P1 and P2 to animate the expulsion of the peritoneal fluid into a petri dish with media (pinkish), similar to the one shown in the illustration below.  There are several petri dishes on the DAM (3767, 2780, 4196).  Then animate the growth of cells on the plate, to represent the density shown in the illustrations on the bottom row below.  There are some great starting points on the DAM for this (4009(the one on the right, I like this one the best to represent the peritoneal macrophages), 3676, 2359).  Finally, show the cells coming up out of the petri dish and into the flow cytometer.  The photograph below can be used to make an illustration, or the flow cytometer on DAM resource ID 690.  
The final step is to stimulate these macrophages with different toll-like receptor, or TLR, ligands and isolate the RNA from the samples. (P4)
Editors, please animate the expulsion of 100 microliters of clear solution over the cells using the pipette on the DAM (resource ID 4195/4194).  Simultaneously animate the depression of the plunger of the micropipettor.
Ultimately, quantitative reverse transcriptase-polymerase chain reaction is used to measure expression of the gene of interest. (P5)

Editors, please show figure 2 as this point is narrated.
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).   

[image: image1.png]3.8% Brewer thyoglycollate medium : Cellharvesting

"R *

®3)

conroaons

®5) corts ey
ke hen ol

(hepcidin}




B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Macha Samba: The goal of the following procedure is to isolate murine peritoneal macrophages using Brewer’s thioglycollate medium.  The latter will increase monocyte migration into the peritoneum, and therefore increase macrophage yield.  Once isolated, macrophages will be stimulated with different Toll-like rereptor ligands to study the molecular regulation of hepcidin as our gene of interest. (1.1.1 – MED). 
1.1.1. Macha speaks toward camera, interview style.
Protocol (read by voice talent at JoVE):

2. Isolation, identification and culture of murine peritoneal macrophages
2.1. To begin, prepare 3.8 % brewer’s thioglycollate medium as described in the text protocol (2.1.1 - Title Card).
2.1.1. Title Card
2.2. Using 1 milliliter syringes attached to 23 gauge needles, inject 1 milliliter of 3.8% Brewer’s thioglycollate medium into the peritoneal cavity of each mouse and wait for 3 days (2.2.1 – MED).  Use a new syringe and needle for each mouse (2.2.2 – CU).
2.2.1. Talent brings the needle to the mouse and injects it with 1 mL of 3.8% Brewer thioglycollate.
2.2.2. Talent attaches a new 1 mL syringe to a new 23 gauge needle.
2.3. Following mouse anesthetization and euthanasia as described in the text protocol, soak the abdomen of each mouse with 70% ethanol (2.3.1 - MED-over the shoulder).  Perform a lateral incision along the bottom midline of the peritoneum with scissors (2.3.2 - CU).
2.3.1. Talent soaks the abdomen of the mouse with 70% ethanol from a labeled container.
2.3.2. Mouse as talent performs a lateral incision along the bottom midline of the peritoneum with scissors. 
2.4. Use forceps to pull back the abdominal skin and expose the transparent peritoneal skin (2.4.1 - ECU).  Then, inject 5 milliliters of cold Dulbecco's phosphate-buffered saline into the peritoneal cavity of each mouse with 5 milliliter syringes attached to 20 gauge needles (2.4.2 - CU).
2.4.1. Mouse’s torso as talent uses forceps to pull back the abdominal skin and exposes the transparent peritoneal skin. 
2.4.2. Mouse’s torso as talent injects the PBS into the peritoneal cavity of each mouse with 5 mL syringes attached to 20 gauge needles. 
2.5. Perform a gentle massage on the peritoneal cavity and then aspirate the fluid carefully without puncturing any organ (2.5.1 – MED-over the shoulder).  Remove the needle and dispense the peritoneal fluid into 50 milliliter conical centrifuge tubes (2.5.2 - CU). 
2.5.1. Talent performs a gentle massage of the peritoneal cavity and then aspirates the fluid carefully. 
2.5.2. 26 gauge Needle as talent removes it and dispenses the peritoneal fluid into 50 mL conical centrifuge tubes.
2.6. Next, centrifuge the collected peritoneal fluid for 10 minutes at 400 × g or 1500 rpm in a refrigerated centrifuge.  Cells should be kept cold throughout the procedure (2.6.1 - MED).  Discard the supernatant and resuspend the cell pellet in RPMI 1640 (pronounced as “R-P-M-I”) medium (2.6.2 - CU).
2.6.1. Talent places the samples into the refrigerated centrifuge, shuts lid, and starts run.
2.6.2. Tube as talent resuspends the cell pellet in medium.
2.7. Using a hemocytometer, count the cells and adjust the samples to a cell density of one million cells per milliliter (2.7.1 - MED).
2.7.1. Talent at the microscope counting cells using a hemocytometer.  
2.8. Characterize the phenotype of isolated cells by flow cytometry to confirm macrophage enrichment using one million cells per mouse and antibodies against F4/80 (pronounced as “F-4-eighty”), which is a surface antigen expressed on macrophages (2.8.1 - MED - over the shoulder).
2.8.1. Talent setting up the flow cytometer for use.  
3. Cell treatments 
3.1. Directly after isolation, add one million cells into each well of a 6-well plate (3.1.1 - CU).  Leave the murine peritoneal macrophages to adhere to the wells by culturing them for 1 to 2 hours at 37 degrees Celsius (3.1.2 - MED).
3.1.1. Plate as talent adds cells to each well.
3.1.2. Talent places the plates into the incubator.  
3.2. Following incubation, remove non-adherent cells by gently washing three times with warm phosphate buffered saline (3.2.1 - MED-over the shoulder).  Then, add 900 microliters of serum-free DMEM to the cells (3.2.2 - CU).  
3.2.1. Talent rinses the cells with warm PBS from a labeled container.
3.2.2. Plate wells as talent pipette 900 microliters serum-free DMEM to the cells.
3.3. Prepare 10x stock solutions of each Toll-like receptor, or TLR, ligand as listed in the text protocol (3.3.1 - MED).  Then, add 100 microliters of the stock solutions to each well, thus performing a 10 fold dilution (3.3.2 - CU).  Culture the cells for 24 hours in the presence of the TLR ligands (3.3.3 - MED-over the shoulder).
3.3.1. Talent labels prepared containers of the TLR stock solutions.
3.3.2. Plate wells as talent adds 100 microliters of the stock solutions to the wells.
3.3.3. Talent places the plates into the incubator. 
4. RNA isolation
4.1. To perform the RNA isolation, first remove all medium and lyse the cells directly in the six-well plates by adding 1 milliliter of TRIzol reagent to each well and passing the cell lysate several times through a pipette (4.1.1 - MED).  Then, incubate the homogenized samples for 5 to 10 minutes at room temperature to permit the complete dissociation of nucleoprotein complexes (4.1.2 - CU).
4.1.1. Film as written.
4.1.2. Plate as talent finishes up passing the last cell lysate through the pipette and then leaves the plate to incubate on the bench. 
4.2. Following incubation, transfer the lysate into 1.5 milliliter RNase- and DNase-free microcentrifuge tubes and add 0.2 milliliters of chloroform per 1 milliliter of TRIZOL reagent (4.2.1 - MED-over the shoulder).  Shake the tubes vigorously by hand for 15 seconds before incubating them at room temperature for 5 to 10 minutes (4.2.2 - CU).
4.2.1. Film as written.  Use labeled containers.
4.2.2. Tube as talent shakes vigorously by hand. 
4.3. Then, centrifuge at 12,000 × g for 15 minutes at 4 degrees Celsius (4.3.1 - MED).  Observe the mixture separating into a lower red phenol-chloroform phase, an interphase, and a colorless upper aqueous phase.  RNA remains exclusively in the aqueous phase (4.3.2 - CU).
4.3.1. Talent places the cells into the centrifuge.
4.3.2. Tube as talent displays to the camera to show the lower red phenol-chloroform phase, an interphase, and the colorless aqueous phase. 
4.4. Carefully transfer the upper aqueous phase to a fresh tube without disturbing the interphase (4.4.1 - ECU).  Precipitate the RNA from it by mixing with 0.5 milliliters of isopropyl alcohol (4.4.2 - MED).  After incubating the samples at room temperature for 10 minutes, centrifuge at 12,000 × g for 10 minutes at 4 degrees Celsius.  The RNA precipitates forming a white pellet on the side and bottom of the tube (4.4.3 - MED).
4.4.1. Same shot of tube showing the phases as talent very carefully removes the upper aqueous phase without disturbing the interphase.
4.4.2. Film as written.  Use labeled tubes.
4.4.3. Talent places the samples into the centrifuge, closes lid, and starts run.
4.5. Remove the supernatant and wash the RNA pellet once with 1 milliliter of 75% ethanol (4.5.1 - MED).  Mix the samples by vortexing and then centrifuge at 7,500 × g for 5 minutes at 4 degrees Celsius (4.5.2 - MED-over the shoulder).  
4.5.1. Talent adds 75% ethanol to the RNA pellet.  Use a labeled container.
4.5.2. Talent places the vortexed samples into the centrifuge, shuts lid and starts the run.
4.6. After removing the supernatant, briefly air-dry the RNA for 10 minutes (4.6.1 - CU or ECU).  Then, dissolve the RNA in 100 microliters of RNAse free water and incubate for 10 minutes at 55 degrees Celsius (4.6.2 - MED).
4.6.1. Cell pellet as talent removes the supernatant and leaves the pellet to dry.
4.6.2. Talent pipettes 100 microliters of RNAse free water from a labeled container to the tube and places at 55 degrees Celsius.
4.7. Next, quantify the RNA using a spectrophotometer (4.7.1 - MED).  To do so, dilute samples 100 times in RNAse free water and read at wavelengths of 260 nanometers (4.7.2 - MED-over the shoulder).
4.7.1. Talent turns on the spectrophotometer.
4.7.2. Talent reads the RNA at 260 nm.  TEXT overlay:  RNA concentration = OD260 × 40 ng/µl × dilution factor
4.8. Equalize RNA concentrations and synthesize cDNA as per manufacturer’s instructions, using the RT-PCR System for First-Strand cDNA Synthesis Kit (4.8.1 - MED).  Then, measure gene mRNA levels by real-time PCR in a Real-Time DNA detection system, normalizing gene expression levels with two housekeeping genes (4.8.2 - MED-over the shoulder).
4.8.1. Talent sets up the cDNA reaction using the kit.
4.8.2. Talent places the samples into the PCR machine, shuts the lid, and starts the run.
5. Results: TLR2 and TLR4 ligands induce hepcidin expression in murine peritoneal macrophages
5.1. The isolated murine peritoneal macrophages were characterized by flow cytometry to determine the percentage of isolated macrophage and to distinguish them among cells obtained during the isolation process.  The percentage of cells expressing the antigen F4/80 was consistently found to be above 95% (5.1.1 - LM).  
5.1.1. LAB MEDIA:  Figure 1.  Editors, please highlight the red peak and as the last sentence is narrated.
5.2. The isolated cells were then treated with several TLR ligands and mRNA levels of hepcidin (pronounced as “Hep-cid-in”) were measured by RT-PCR.  TLR1/2 (pronounced as “Toll- like receptor 1 and 2”)… TLR4 (pronounced as “Toll- like receptor 4”)… and TLR6/2 (pronounced as “Toll- like receptor 6 and 2”) ligands were capable of stimulating hepcidin mRNA in murine macrophages (5.2.1 - LM).  
5.2.1. LAB MEDIA:  Figure 2.  Editors, please highlight each bar as narrated.
5.3. Together, these results demonstrate the usefulness of this protocol to successfully isolate murine peritoneal macrophages and to precisely investigate the molecular regulation of gene expression (5.3.1 - LM).
5.3.1. LAB MEDIA:  Figure 1 and Figure 2. Editors, please transition to this figure by zooming out from figure 2 and having figure 1 being adjacent to it on the left side.
6. Conclusion (said by authors on camera)
6.1. Macha Samba:  After watching this video, you will have a good understanding of how to isolate, identify and culture murine peritoneal macrophages (6.1.1 – MED).
6.1.1. Macha speaks toward the camera, interview style.       

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.
Schematic Graphic

Figure 1 

Figure 2
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.
( 2013, Journal of Visualized Experiments


