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A.  Will you require JoVE to record video microscopy through a microscope such as filming a complex dissection or microinjection technique? (Y/N) N If yes, please list make and model of your microscope: and specify the steps by number/short description: Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Y
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps:

10.1.-10.6.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Compensation setting in presence of fluorescent nanoparticles that can interfere with Side Scattering. In order to ensure analysis success, an appropriate gate of the cell population of interest must be defined.
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 detect fluorescent nanoparticle interactions with primary immune cell subpopulations by flow cytometry. (Intro) This is accomplished by first treating the cells of interest with the nanoparticles. (P1) In the next step, the cells are labeled with antibody against cell specific surface markers (P2) and then analyzed by flow cytometry. (P3) Ultimately, the interaction of the nanoparticles with individual immune cell populations can be measured. (P4)
(P1) from Graphic overview of Procedural Narrative JOVE.ppt (P2), please show petri dish with “media” and green “cells of interest”, then have the tiny little dots appear above the petri dish and descend onto the bottom of the dish like the (P2) graphic
(P2) please show 2.4.1. (Ab being added to cells)
(P3) please show 3.1.2. (loading sample) or 3.5.1. (reading sample)
(P4) Figure 3 .tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Olimpia Gamucci: The main advantage of this technique over existing methods, like microscopy, is that with this technique variations in fluorescence intensity induced by the nanoparticles can be quantified in non-adherent cell populations.

Protocol (read by voice talent at JoVE):
2. Nanoparticle internalization in blood leukocytes and purified monocytes
2.1. For nanoparticle internalization in blood leukocytes or purified monocytes, begin by plating 5 x 105 of the cells of interest in 1 ml per well in each well of a 12-well plate. 
2.1.1. WIDE: Few seconds Talent adding cells to at least one well
2.2. Then add 10 (l of freshly prepared working fluorescent SiO2 (silicon dioxide) nanoparticle suspension to each experimental well, adding an equal volume of complete medium to the untreated control wells at this time as well.
2.2.1. MED: Talent adding nanoparticles to at least one well, with nanoparticle container with label visible in frame if possible (TEXT: 1 nM nanoparticle final concentration)
2.2.2. MED: Talent adding media to control well, with media container with label visible in frame if possible
2.3. After a 1 hour internalization at 37°C, transfer the samples into individual 1.5 ml polypropylene tubes and then spin down the samples for 3 minutes at 6000 x g and room temperature.
2.3.1. MED: Talent taking plate out of incubator/37°C

2.3.2. MED: Talent transferring one sample into 1.5 ml tube (i.e., Talent has just finished aspirating sample from well and is moving pipette from over plate to tube then dispenses sample)

2.3.3. MED: Talent placing tube(s) into centrifuge

2.4. To stain the cells with CD14-VioBlue, incubate 100 (l of each cell suspension in 10 (l of the human antibody at a 1:11 ratio in running buffer for 10 minutes at 4 °C.
2.4.1. CU: Shot of 100 (l cell suspension, then antibody being added to at least one tube, with antibody container with label visible in frame as possible

2.4.2. MED: Talent places tube(s) on ice/at 4°C
2.5. After washing away the unbound antibody in 1 ml of running buffer, resuspend the cells in 200 (l of fresh running buffer for flow cytometric analysis.
2.5.1. CU: Tube(s) being placed into centrifuge  (TEXT: 3 min, 6000 x g, RT)
2.5.2. CU: Shot of pellet in at least one tub if visible, then buffer being added to tube
3. Flow cytometric analysis
3.1. Next, to set up the spectral spillover compensation, open the “Instrument settings” box in the flow cytometry software. Then acquire an antibody-unlabeled nanoparticle free sample at low fluidic speed. 
3.1.1. WIDE: Talent at flow cytometer, opening software

3.1.2. MED: Talent loading sample

3.2. [Spoken by Talent, interview style (looking just off camera)]: “Adjusting the compensation settings in the presence of fluorescent nanoparticles is the trickiest part of the procedure, as the nanoparticles can interfere with the Side Scattering. To ensure success, an appropriate gate of the cell population of interest must be defined.”

3.2.1. MED: Talent speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
3.3. Manually adjust the forward and side scattering by regulating the voltage channels. Then draw an appropriately large gate around the desired cell population.
3.3.1. SCREEN: Few seconds forward and side scatter being adjusted

3.3.2. SCREEN: Gate being drawn around population
3.4. Load another unlabeled sample and open the “Compensation tab” in the “Instrument settings” box. Adjust the compensation factor during the acquisition until the fluorescence intensity in the spillover channel is roughly the same for the fluorochrome positive and negative populations.
3.4.1. CU: Sample being loaded

3.4.2. SCREEN: Compensation tab being opened in instrument settings box, then compensation factor being adjusted until spillover is same for positive and negative populations
3.5. Finally, after adjusting the compensation for each single-stained fluorochrome control tube, read the nanoparticle-treated samples. 
3.5.1. SCREEN: Few seconds nanoparticle-treated sample being read

4. Results: Representative FITC-SiO2 nanoparticle internalization analyses
4.1. In an effort to better characterize white blood cell behavior in response to nanoparticles, internalization assays were performed as just demonstrated. For example, in this representative experiment, three major blood leukocyte subpopulations were clearly identified by forward and side scattering after PBMC isolation. Moreover, after FITC-SiO2 treatment, lymphocytes, monocytes, and granulocytes exhibited different nanoparticle internalization rates, as indicated by their fluorescence intensity. 
4.1.1. LAB MEDIA: Figure 1.tif 
(Video Editor: if possible, with “three … after PBMC isolation” please draw OR highlight the red gates in the scatter plot; 

with “lymphocytes” please add OR highlight the grey histogram, grey arrow, and grey circle in mini scatter plot; 

with “monocytes” please add OR highlight the blue histogram, blue arrow, and blue circle in mini scatter plot; 

with “granulocytes” please add OR highlight the red histogram, red arrow, and red circle in mini scatter plot;

with “as indicated … intensity” please stretch and arrow starting at the -1 on the x-axis all the way to the far right end of the graph)
4.2. In these images, nanoparticle internalization is demonstrated in primary CD14+ monocytes purified from PBMCs. These scatter plots display CD14+ monocytes in the presence of FITC-SiO2 nanoparticles. The histogram illustrates the quantification of the FITC positive cells expressed as fluorescence intensity. 
4.2.1. LAB MEDIA: Figures 2 revised.tif 

(Video Editor: with “in primary … from PBMCs” please highlight the top half of the figure; 

with “These … nanoparticles” pleas outline or otherwise indicate the green gate in the right scatter plot; 

with “the histogram … intensity” please highlight or otherwise indicate the bottom right green histogram)
4.3. Similar internalization experiments were performed with THP-1 monocytes treated with increasing concentrations of FITC-SiO2 nanoparticles, with untreated cells as the negative control.
4.3.1. LAB MEDIA: Figure 3 .tif (Video Editor: with “with increasing … nanoparticles” please highlight/indicate each concentration text one at a time starting 0.1 nM and ending at 2.5 nM; “with untreated … control” please highlight/outline/otherwise indicate the red gate around the cells in the far left “control” scatter plot)

4.4. The dot plots illustrate the dose-dependent increase in side scattering with an unchanged forward scattering in the THP-1 cell line after nanoparticle internalization.
4.4.1. LAB MEDIA: Figure 3A .tif 

(Video Editor: with “dose-dependent … side scattering” please add vertical arrows along the y-axis of each dot plot one at a time, starting at the with the first dot plot on the left all the way to the last dot plot on the right; 

with “unchanged … internalization” please stretch an arrow along the x-axes of the scatter plots starting at the far left of the far left scatter plot across to the end of the last scatter plot on the right, i.e., along the entire length of the images in the figure)

4.5. The data from these graphs suggest that treatment with FITC-SiO2 nanoparticles induces a dose-dependent internalization in monocytes, highlighted by the enhancement of the intracellular granularity.
4.5.1. LAB MEDIA: Figure 3B .tif 

(Video Editor: with “dose-dependent … monocytes” please have the green data bars in the last graph grow one at a time OR highlight each green data bar in turn OR stretch an arrow from the control to the 2.5 nM along the x-axis; 

with “highlighted … granulatiry” please the have the grey scale data bars in the first graph grow one at a time OR highlight each data bar in turn OR stretch an arrow from the control to the 2.5 nM along the x-axis)
4.6. To gain further insight into the interactions between immune cells and nanoparticles, microglia were cultured with the nanoparticles for 7 days in vitro. Fluorescence microscopy indicated a mixed primary glial culture with a large number of GFP-, non-adherent astrocytes and some GFP+ cells. 
4.6.1. LAB MEDIA: Figure 5A .tif (Video Editor: with “large … astrocytes” please highlight/indicate a few non-green cells; with “and some GFP+ cells” please highlight/indicate a few green cells)

4.7. In this representative experiment, three glial subpopulations could be distinguished by flow cytometry with a single CD11b-antibody staining: CD11b-GFP- astrocytes and other glial cells, microglial CD11b+GFP+ cells, and a CD11b+GFP- subpopulation. The latter two subpopulations are able to internalize nanoparticles, with a slightly increased efficiency by the GFP+ population.

4.7.1. LAB MEDIA: Figures 4 revised.tif 

(Video Editor: with “CD11b-GFP- astrocytes and other glial cells” please highlight/outline/indicate the cells in the bottom left of the dot plot; 

with “microglial CD11b+GFP+ cells” please highlight/outline/indicate the cells in the top right of the dot plot; 

with “CD11b+GFP- subpopulation” please highlight/outline/indicate the cells in the bottom right of the dot plot;

with “The latter … nanoparticles” please highlight the histograms;

with “slightly … population” please outline/indicate/otherwise highlight the top histogram)

4.8. Nanoparticle internalization can be further verified by confocal microscopy, as demonstrated in this image using Rhodamine-SiO2 nanoparticles.

4.8.1. LAB MEDIA: Figure 5B .tif (Video Editor: with “using … nanoparticles” if possible please have the red arrows appear OR highlight/flash/otherwise indicate red arrows)

5. Conclusion (said by authors on camera)
5.1. Olimpia Gamucci: While attempting this procedure, it’s important to remember to keep the samples in the dark to avoid bleaching of the fluorescent dyes and to keep the samples at 4°C during the antibody incubation.

5.2. Giuseppe Bardi: Following this procedure, other methods like confocal microscopy, can be performed to answer additional questions about the intracellular localization of the nanoparticles. 
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.  
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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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