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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _OLYMPUS IX70_____
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 by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 

I will have more than 6 steps needed to be filmed, however, I feel most of them are continuous and can be done very quickly. Could you please review the more than 6 steps listed below and let me know whether they all can be included? If I have to limit to a maximum of 6 steps, I will be glad to do this. Steps:  Step 2.2-2.3 (have to cancel if no cells arrives on the shooting day) ; Step 3.2; Step 4.1; 4.2;4.3; 4.5.   
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 to be filmed by their protocol numbers. (Please do not list an entire section.) 

I have revised, please find details after step 4.5 as below.  
E.  Will the filming need to take place in multiple locations? (Y/N) ___ N____ If yes, how far apart are the locations? __________________________________________________

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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to improve the availability of monocytes and to minimize the variation in obtained cell densities during M-CSF-induced differentiation of human blood monocytes into macrophages. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Xueting Jin: This method can help answer key questions concerning human macrophage biology.  
1.2. Xueting Jin: The main advantage of this technique is that human monocytes-derived macrophage cultures can be readily obtained with reduced dependency on donor availability.  In addition, desired macrophage cell density and homogenous cultures can be consistently achieved.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total) 
1.9. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the National Institutes of Health.
Protocol (read by voice talent at JoVE):

2. Isolation and cryopreservation of monocytes
2.1. To begin this procedure, obtain the mononuclear cells by leukapheresis from human donors, and then enrich the monocytes by continuous counterflow centrifugal elutriation of mononuclear cells [1-MED-TXT].  After that, count the cells using a hemocytometer [2-CU]. 
2.1.1. Talent places cells in the apparatus for counterflow centrifugation elutriation. Text: See the accompanying manuscript for details Submitted photos token by Tina to show the appearance of the fresh cells.
2.1.2. CU the cell suspension as it is loaded on a hemocytometer for cell counting Made some minor change with Kevin, please checked with him if needed.- from Author
2.2. Next, centrifuge the monocytes in a 15-mL polypropylene tube for 5 min at room temperature [1-MED-over the shoulder-TXT].  Then, remove the supernatant and gently resuspend the cells [2-MED-over the shoulder-TXT] in FBS followed by dimethyl sulfoxide to achieve a final concentration of 90% FBS/ 10% dimethyl sulfoxide and 50 x 106 cells/ml. Afterward, add 1mL of cell suspension to an individual cryovial [3-CU].  
2.2.1. Talent places a 15-mL polypropylene tube with cells in the centrifuge.  Text: 300 x g, 5 min, room temperature
2.2.2. Talent removes the supernatant and gently resuspends the cells in freezing medium. Text: Freezing medium: 90% FBS and 10% dimethyl sulfoxide
2.2.3. CU the cryovials as  1mL of cell suspension is added to each of them
2.3. Place the cryovials in a cell freezing container [1-MED-over the shoulder] and transfer it to the −80 °C freezer for 24 hours [2-MED].  After 24 hours, transfer the container to a liquid nitrogen cryovial tank for long-term storage [3-MED].
2.3.1. *Film as written
2.3.2. Talent places the container with cryovials in the freezer 

2.3.3. Talent places the container in a liquid nitrogen cryovial tank

3. Differentiation of monocytes into macrophages 

3.1. In this step, thaw a cryovial of cells by briefly keeping it in a 37 °C water bath [1-MED].  When the cell suspension has thawed about 70%, remove it from the water bath immediately and transfer it to room temperature [2-CU].
3.1.1. Talent places a cryovial of cells in the water bath

3.1.2. CU the 70% thawed cell suspension as it is removed from the water bath
3.2. After the cell suspension has been completely thawed, transfer 1 mL of the cryovial contents to 50 mL of RPMI 1640 medium with 2 mM L-glutamine, 50 ng/mL M-CSF, 25 ng/mL interleukin-10 (IL-10), and 10% FBS (complete medium) at 37 °C [1-MED-over the shoulder-TXT].  Then, transfer 25 mL of monocyte suspension into two 75 cm2 plastic cell culture flasks [2-MED-over the shoulder].  Incubate the cultures at 37 °C for 48 hours [3-MED-TXT].
3.2.1. Talent transfers 1 mL of the cryovial contents into 50 mL of 37 °C RPMI 1640 medium. Text: RPMI: Roswell Park Memorial Institute; see the accompanying manuscript for composition 
3.2.2. *Film as written
3.2.3. Talent places the cultures in the incubator. Text: 37 °C, 5% CO2/95% air, 48 hours
3.3. Xueting Jin: Remember, do not change medium until after 48 hours, otherwise the cells won’t be well attached and will be rinsed away [1-MED].
3.3.1. Interview style

3.4. Afterward, rinse the cultures 3 times with 10 mL of pre-warmed RPMI 1640 medium; gently remove the culture medium to avoid dislodging any loosely attached cells [1-CU].  Subsequently, add fresh complete medium and culture the cells for 1 week [2-CU].  Change the medium every 2 days until the monocytes differentiate and proliferate sufficiently to become confluent [3-LM]. 
3.4.1. CU the culture as it is rinsed with 10 mL of pre-warmed RPMI 1640 medium
3.4.2. CU the culture as fresh medium is added 
3.4.3. LAB_MEDIA: Figure 1.pdf (show the middle image “day 7 in flask” in the lower panel “fresh monocytes”)
4.  Harvesting macrophages to initiate experiments 

4.1. Now, rinse the differentiated macrophages in the flask 3 times with 10 mL of 37 ̊C DPBS without Ca2+ and Mg2+ [1-MED-over the shoulder-TXT].  Subsequently, add 10 mL of 37 ̊C 0.25% trypsin-EDTA solution [2-MED-over the shoulder-TXT].
4.1.1. *Film as written. Text: DPBS: Dulbecco’s phosphate-buffered saline
4.1.2. *Film as written. Text: EDTA: ethylenediaminetetraacetic acid
4.2. Next, place the flask in a cell culture incubator for 10-15 minutes [1-MED-TXT].  Following this, approximately 90% of the macrophages should have detached [2-LM].  Then, add 10 mL of RMPI 1640 medium containing 10% FBS to stop trypsinization [3-MED].  If necessary, use a cell lifter to completely remove the cells [4-MED].
4.2.1. Talent places the flask in a cell culture incubator. Text: 37  ̊C, 10-15 min 

4.2.2. To be submitted by authors.  An image of 90% of the macrophages detached
4.2.3. *Film as written
4.2.4. Talent removes the cells with a cell lifter
4.3. [added] Xueting Jin: Sometimes in this procedure, many macrophages remain attached. These macrophages can be removed following termination of trypsinization by passing a cell lifter across the flask surface [1-MED]. 
4.3.1. Interview style

4.4. Afterward, transfer the macrophage cell suspension from the flask into a 50 mL polypropylene tube [1-MED].  Centrifuge it for 5 min at room temperature [2-MED-over the shoulder-TXT], and discard the supernatant [3-MED]. 
4.4.1. *Film as written
4.4.2. Talent places the macrophage cell suspension in the centrifuge. Text: 300 x g, 5 min, room temperature
4.4.3. *Film as written 

4.5. Then, gently resuspend the macrophages in 1 mL of complete medium [1-MED-over the shoulder].  Mix 10 µL of the macrophage cell suspension with 10 µL of Trypan Blue solution [2-MED-over the shoulder], and determine the macrophage cell number and viability using a hemocytometer [3-MED].
4.5.1. *Film as written
4.5.2. *Film as written

From Author: Since all the steps number changed after inserting step 4.3, this step was not requested to be filmed, but next step 4.6 is requested to be filmed. Please check and correct. 
4.5.3. Talent loads the macrophages on the hemocytometer

4.6. Based on the cell count, add additional complete medium to achieve the desired seeding cell density [1-MED-TXT].  Then, plate the macrophages in 1.5 ml of medium per well of a 12-well plate [2-CU].  1 x 105 cells in 1.5 ml of medium per well usually produces a near-confluent culture [3-LM].  Following seeding, incubate the macrophages overnight at 37 °C to allow cell attachment before using them in experiments [4-MED-TXT].
4.6.1. Talent adds additional complete medium to achieve the desired seeding cell density. Text: ~ 15x105-18x105 macrophages
4.6.2. CU the 12-well plate as the macrophages are plated in 1.5 ml medium per well
4.6.3. LAB_MEDIA: Figure 1.pdf (show the right image “day 8 in 12-well plate” in the lower panel “fresh monocytes”)
4.6.4. Talent places the macrophages in the incubator. Text: 37 °C, 5% CO2/95% air, overnight
5. Results: Comparison of fresh versus cryopreserved monocytes used to produce macrophages  
5.1. This figure shows the phase-contrast microscopic images of cryopreserved and fresh monocytes during their M-CSF-induced differentiation into macrophages at low magnification [1-LM-TXT].  The images of monocytes were taken on Day 3 [2-LM] and 7 of culture in flasks [3-LM], and on day 8, one day after their harvesting and replating in the 12-well culture plate [4-LM]. 

5.1.1. Figure 1.pdf: Show images in Figure 1 (without texts “day 3 in flask”, “day 7 in flask”, “day 8 in 12-well plate”). Text: M-CSF: macrophage colony-stimulating factor
5.1.2. Figure 1.pdf: Add text “day 3 in flask”
5.1.3. Figure 1.pdf: Add text “day 7 in flask”

5.1.4. Figure 1.pdf: Add text “day 8 in 12-well plate”
5.2. Shown here is the comparison of fresh versus cryopreserved monocytes used to produce macrophages at high magnification [1-LM].  The phase-lucent vacuoles are macropinosomes [2-LM].
5.2.1. Figure 2 with arrows.pdf (without white arrows)
5.2.2. Figure 2 with arrows.pdf: Add white arrows
6. Conclusion (said by authors on camera)

6.1. Xueting Jin: After watching this video, you should have a good understanding of how to cryopreserve and later differentiate human monocytes with M-CSF into macrophages. Subsequently, the macrophages can be cultured at desired cell densities for experiments. 

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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