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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? Y
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: 3.1.1, 3.1.2, 3.1.3, 3.1.7, 3.1.8, 3.1.9 and 3.2.1

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.2.1.

E. Will the filming need to take place in multiple locations? N
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 use 3D confocal laser scanning microscopy for time lapse imaging to qualitatively and quantitatively assess the in vitro biocompatibility of dental composites. (Intro) This is accomplished by first taking spherical samples of uncured dental composite. (P1) In the second step, human gingival fibroblasts are cultured in the presence or absence of these composite extracts, (P2), and then the cells are labelled with Live/Dead staining. (P3) Map images are then generated of the cell cultures (P4) and overlay images are created for the areas of interest. (P5) Ultimately, the real time differences in cell behavior that occur in the presence or absence of the tested composites can be monitored according to the changes in the green or red fluorescent signals observed in the images. (P6)
(P1) 2.1.2. composite extracts being generated
(P2) 2.8.1. composites being added to chamber slide
(P3) 3.1.2. Talent adding live-dead stain to cells
(P4) 3.4.2. OR 3.7.2. map image 
(P5) 3.8.1. overlay image
(P6) Figure 3 part 2.TIF OR Figure 2 part 2.TIF OR Table 1.tif 
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Nina Attik: The main advantages of this technique over existing methods are that it allows real time monitoring of live cells without inducing changes in the cell structure and that no fixation or drying steps are required after cell staining or before time lapse observation. (take 6 or 7)
1.2. Nina Attik: Mr. Michael Lefebvre from Olympus Microsystems will assist in the confocal image acquisition and signal analysis.
1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE): 
(as the shooting took place in a regular office, use mostly the close-ups for part 2)
2. Composite extract preparation and primary human gingival fibroblast (HGF) cell culture 
(for the part in red below : the scene should have taken place in an orange light room. So, if possible, do a color grading)
2.1. To prepare the composite extract, begin by using a bespoke holder with a 2 mm radius to form spherical samples of the uncured dental composite. 

2.1.1. WIDE: Few seconds Talent taking samples from dental composite

2.1.2. CU: Few seconds spherical samples being taken with bespoke holder

2.2. Transfer the samples into individual wells of a 6-well plate containing 1 ml of culture medium, taking care to leave some wells with media alone for control cell cultures, and then arrange an LED lamp with a 1070 mW cm2 intensity within 0.5 mm of the samples.

2.2.1. MED: Talent placing at least one sample into 6 well plate (see 2.1.2)
2.2.2. CU: If possible, shot of 6 well plate, some with composite and some without (Video Editor: if possible, with “taking care… cell cultures” please outline/otherwise indicate the wells without composite/with media lone)

2.2.3. MED: Last few seconds Talent arranging lamp in place (TEXT: lambda = 465-475 nm) (closer view at the end)
2.3. Cure the samples for 40 seconds to simulate the temporary contact between teeth and the uncured dental composite and then incubate the composite specimens for 24 hours in a humidified incubator at 37°C and 5% CO2. 

2.3.1. CU: Shot of samples under lamp light (end of 2.2.2)
2.3.2. MED: Talent placing plate into incubator

2.4. Next, cultivate human gingival fibroblasts isolated from healthy gingival tissue biopsies in culture media supplemented with amphotericin B in the 37°C incubator.

2.4.1. MED: Few seconds Talent adding cells/media to culture, with media container label visible in frame

2.4.2. CU: Amphotericin B being added to cells, with container label visible in frame

2.5. Change the medium every 3 days and passage cells every 5 days. 
2.6.1
(show before 2.5.1) LAB MEDIA: Cells confluency.jpg

2.5.1. MED: Few seconds Talent aspirating media from culture, with media container label visible in frame (closer at the end)
2.5.1B [added] CU wash the cell culture with PBS
2.5.2. MED: Talent adding trypsin to culture, with trypsin container label visible in frame if possible

2.6. Then, after the culture has reached confluency, harvest the cells and spin them down for 5 minutes at 90 x g and at 37°C.
2.6.1. [moved] LAB MEDIA: Cells confluency.jpg 
2.6.2. MED: Talent adding media to stop trypsin reaction and put cells to tube, with trypsin container label visible in frame

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

2.7. Resuspend the pellet in culture medium, and then, after counting the cells, seed the cell suspension at a cell density of 2.5x104 cells/ml in a chamber slide system overnight at 37°C in a 5% atmosphere.
2.7.1. CU: Shot of pellet if visible, then few seconds pellet being resuspended in media

2.7.2. MED – over the shoulder: Talent adding cells to at least one chamber of slide
2.8. The next morning, replace the media in two wells of the chamber slide with 1 ml of the tested composite extracts and place the slide back into the incubator.

2.8.1. CU: Shot of chamber slide, then few seconds composites being added to at least one well (see 2.4.1)
2.8.2. CU: Slid being placed into incubator

3. Confocal time lapse imaging 
3.1. To image the cells by confocal time lapse imaging, first label the composite co-cultured and control cells with Live-Dead cytotoxicity stain for eukaryotic cells according to the manufacturer’s instructions. 
3.1.1. (steps 3.1.1 and 3.1.2 are supposed to be in a dark room) WIDE: Talent opens live-dead stain kit, pulls out directions 
3.1.2. MED: Few seconds Talent adding at least one reagent into a tube to dilute then in the  chamber slide (see 3.2.1) , with other reagents/kit visible in frame 

3.2. Fifteen minutes after staining, place the chamber slide in the dark in the confocal integrated chamber under cell culture conditions and warm up the 473 nm and 559 nm lasers. 
3.2.1. B MED: Talent placing slide in confocal intergrated chamber (TEXT: Do not centrifuge/fix cells)
3.2.2. MED: Talent turning on at least one laser
3.3. Next, use a detector with a newly developed spectrum to automatically set the imaging conditions for the 473 nm laser.
3.3.1. MED – over the shoulder: Talent at computer, selecting/activating detector

3.3.1B [added] set sensitivity and size
3.3.2. SCREEN: Few seconds imaging conditions for 473 laser being set
3.4. Optimize the bandwidths of the detected fluorescence for each channel to the maximum level, and the acquire the Map image that is automatically created from the center in a spiral pattern.

3.4.1. SCREEN: Shot of bandwiths at maximum level

3.4.2. SCREEN: Shot of Map image for 473 laser 
3.5. Use the framing and zooming functions to select the area of interest and then choose the observation mode.

3.5.1. SCREEN: Few seconds area of interest being selected with framing and/or zooming functions

3.5.2. SCREEN: Observation mode being selected
3.6. Select up to five types of observation modes, including time-lapse, Z-stack, and multi-area as needed, and then swiftly capture 5 map images with the 473 nm laser under the 10x objective for both the test sample and control cells.

3.6.1. SCREEN: Shot of at least time-lapse, Z-stack, and multi-area observation modes selected/being selected

3.6.2. SCREEN: If possible, shot of 5 map images but at least of 1 map image (TEXT: 1024 × 1024 pixel regular w/ 0.231 micrometer × 0.231 micrometer pixel size) 
3.7. When the desired images have been acquired, switch to the 559 nm laser and capture images of the cell at the second fluorescence as just demonstrated.
3.7.1. MED: Talent selecting 559 laser OR SCREEN: 559 nm laser being selected
3.7.2. SCREEN: Shot of Map image for 559 laser (named 3.7.1)
3.8. Alternatively, overlay the fluorescent and the light contrast images, using the selected point on the X60 live screen to observe the live image.

3.8.1. SCREEN: Shot of fluorescent and light image overlay

3.8.2. SCREEN: Shot of point on lower map X60 live that shows live image (Video Editor: if necessary, please highlight/indiate said point when mentioned) (take 1 with a previous recorded picture, take 2 live mode but with a different cell)
3.9. Store the map images in the Olympus Image Format for signal analysis and the maximal projection images as 24 bits per pixel TIFF files. 
3.9.1. SCREEN: Few seconds one map image being saved in Olympus image format

3.9.2. SCREEN: Few seconds one maximal projection image being saved as 24 bits/pixel TIFF file (take 2 MED)
3.10. Then use the different analysis tools to measure the intensity profile of the signal and the intensity ratio between the two fluorescent channels.
3.10.1. SCREEN: Shot of intensity profile of at least one signal

3.10.2. SCREEN: Shot of intensity ratio between 2 fluorescent channels
3.11. Finally, analyze the differences in the fluorescent cell signaling between the two groups with the appropriate software.

3.11.1. MED – over the shoulder: Few seconds Talent at computer, using analysis software
4. Results: Representative confocal time lapses images of composite extract-composed cell cultures
4.1. In these map images of Live-Dead stained cells in media alone or exposed to composite extract, no differences were observed in the viability of the cells 15 minutes into the time lapse period. 

4.1.1. LAB MEDIA: Figure 1.TIF (Video Editor: with “cells in media alone” please highlight the top image; with “exposed to composite extracts” please highlight the bottom image)

4.2. Here maximal projection images of the control cells show the magnified fate of the cells within the first 15 minutes and 5 hours later at the end of the time lapse period. As observed, there was no significant variation in the fluorescence within the control cells over the incubation period. 
4.2.1. LAB MEDIA: Figure 2 part 1.TIF (Video Editor: with “within … 15 minutes” please highlight the image on the left; with “5 hours … period” please highlight the image on the right)

4.3. The composite extract-exposed cells assumed a similar spindle morphology to the control cells, but exhibited a slight decrease in the green fluorescent signal and a very slight increase in red fluorescence at the end of the time-lapse period. 
4.3.1. LAB MEDIA: Figure 2 part 2.TIF (Video Editor: with “but exhibited … period” please highlight the image on the right AND/OR indicate the red signal in the bottom right of the image)

4.4. The intensity profile of the stained cells is illustrated in these graphs, wherein the Calcein and ethidium homodimer-1 fluorescence emission intensities were measured on control and composite exposed cells at one hour intervals for up to five hours. No significant differences in signaling were observed between the two cultures.

4.4.1. LAB MEDIA: Figure 3 part 2.TIF

(Video Editor: with “wherein the Calcein” please highlight/add the “green level” texts and accompanying arrows in both graphs; 

with “ethidium homodimer-1 … intensities” please highlight/add the “red level” texts and accompanying arrows in both graphs; 

with “on control” please highlight the top graph; 

with “composite exposed cells” please highlight the bottom graph)

4.5. The viability ratios for the control and exposed composite cells are shown in the Table. In the presence of the tested composite, the percentage of live cells was found to decrease slightly from 100 to 93.9% after 1 hour of contact. After 5 hours, significant differences in the cell viability were observed between the tested composite and the negative control cell cultures, despite the non-cytotoxicity of the composite.

4.5.1. LAB MEDIA: Table 1.tif  

(Video Editor: with “The viability ratios” please highlight the “Cell Viability” row and 5 data columns under it; 

with “for the control” please outline the “Control cells” row;

with “and exposed composite clels” please highlight the “ELS” row;

with “the percentage … 100” please highlight the 100 data cell in the “1” column; 

with “to 93.9% .. contact” please highlight the 93.9% data cell in the “1” column; 

with “After 5 hours … control cell cultures” please consecutively highlight the “100” data cells from the “2” to the “5” columns with the accompanying ELS data cells below each 100 data cell [e.g., 91, 89, 87, 87])

5. Conclusion (said by authors on camera)
5.1. Nina Attik: The present data highlighted the use of time-lapse confocal imaging as accurate and sensitive method to evaluate the  cytocompatibility behavior of dental composites After its development, this technique paved the way for researchers in the field of toxicology to explore the cytotoxicity of dental materials, drugs, and other medical devices. Take 5
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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
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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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