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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) N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: 1.6, 2.4, 2.4.1, 2.5, 2.6

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? The most difficult aspect are the setup of the laser and to ensure success, work always in the dark
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Conceptual Narrative:
The overall goal of the following experiment is to show the cytotoxic efficacy of photodynamic therapy in osteosarcoma cells. (Intro) This is achieved by first measuring the intracellular uptake of the photosensitizer mTHPC (Pronounce: M-T-H-P-C) by osteosarcoma cells. (C1) In the second step, laser light is applied to the cells to activate the mTHPC. (C2) Finally, cell metabolism and cell number are measured by a water-soluble tetrazolium-one, or WST-1, assay. (C3) Ultimately, the WST-1 assay can be used to measure the cytotoxicity of the photodynamic therapy on the osteosarcoma cells. (C4)
From Graphic overview 15.10.13.pptx

(C1) from C1, show the mTHPC formula with “5,10,15,20-tetrakis(meta-hydroxyphenyl)chlorin (mTHPC)” text and the half  cell graphic, then have formula break up into brown dots and have dots move into cluster outside of cell and have some enter cell through cell wall as indicated by arrow and appear within cell as in cell image in C1
(C2) from C2, show text without arrows, and then stretch red arrow and red text (laser light) from “grounded” brown dots to “excited state” brown dots and then stretch little grey arrow from “excited state” to 1O2 text
(C3) please show 3.5.2. (WST-1 being added to plate)
(C4) Figure 3.tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Daniela Meier: The implications of this technique extend toward the therapy of osteosarcoma, as it allows the measurement of photodynamic therapy efficacy in vitro and resembles the technique currently used in patients.  
Protocol (read by voice talent at JoVE):
2. Comparison of mTHPC uptake in human osteosarcoma (HOS) and 143B OS cell lines
2.1. To compare the mTHPC uptake between osteosarcomic cell lines, begin by plating 0.2 x 106 HOS (Pronounce: “hoss”) and 143B cells per well in triplicate in 6-well plates. 
2.1.1. WIDE: Few seconds Talent adding HOS cells (TEXT: HOS = low metastastatic) to at least one well in 6 well plate
2.1.2. MED: Talent adding 143B cells to at least one well in 6 well plate (TEXT: 143B = highly metastastatic) 
2.2. Let the cells adhere overnight to an 80-90% confluency, and then on the following day, incubate the cells with a fixed concentration of mTHPC for different time periods in the dark to evaluate the time-dependent uptake of the photosensitizer by the cells.
2.2.1. MED: Talent placing cells for overnight adherence
2.2.2. MED: Few seconds Talent adding mTHPC to at least one well (TEXT: See text for dose-dependent uptake details)
2.3. After the incubations, aspirate the media and wash the cells three times with PBS. Then detach the cells with 0.5 ml of trypsin/EDTA and count them. 
2.3.1. MED – over the shoulder: Talent aspirating media from at least one well (TEXT: Keep cells in dark/dimmed conditions)
2.3.2. CU: PBS being added to at least one well

2.3.3. CU: Trypsin/EDTA added to at least one well, with trypsin/edta bottle with label visible in frame

2.3.4. MED: Few seconds Talent at microscope, counting cells

2.4. Next, spin down the cells for 5 minutes at 400 x g and room temperature, aspirate the medium, and resuspend the pellet in PBS to a final density of 2x105 cells/ml.
2.4.1. MED: Talent placing tube(s) into centrifuge 
2.4.2. CU: Shot of pellet if visible, then PBS being added to cells (Comment: was shot as an additional step)
2.4.3. Added shot: Then PBS is being added to cells 
2.4.4. Added shot: Aspirate the medium (Comment: 2.4.4 was shot after 2.4.3, but it should be shown in the video before 2.4.3. Meaning first the pellet, then the aspiration then the PBS being added.)
2.5. Pipet 100 (l of the cell suspension into each well of a 96-well plate and measure the baseline fluorescence of the cells in a fluorescence spectrophotometer.
2.5.1. MED – over the shoulder: Talent adding cells to at least a few wells (TEXT: 2x104 cells/well) 
2.5.2. MED: Talent placing plate into spectrophotometer (TEXT: 417 nm excitation; 652 nm emission)
2.6. Then plate 100 (l of 0-4 (g/ml concentrations of mTHPC in triplicate in a 96-well plate and measure the fluorescence as just demonstrated to generate a standard curve for calculating the relative fluorescence unit of each well. 
2.6.1. CU: mTHPC being added to at least a few wells
2.6.2. CU: Plate being loaded into spectrophotometer (TEXT: See text for internalized mTHPC calculation)
3. Photosensitizer phototoxicity measurement
3.1. To measure the phototoxicity of the photosensitizer, first seed 3,000 cells per well in triplicate per each mTHPC concentration in a 96-well plate, including dark-toxicity control cells for each photosensitizer concentration. 
3.1.1. WIDE: Few seconds Talent adding mTHPC to at least a few wells (Comment: This shot was not filmed, mTHPC is added later in 3.2.2)
3.1.2 3.1.1
CU: Dark-toxicity control cells being added to at least one well, with “Dark-toxicity control cells” labeled container (or similar) visible in frame
3.2. Let the cells adhere overnight to a 50-60% confluency. The following day, incubate the cells with a range of mTHPC concentrations in the dark for 5 hours.
3.2.1. MED: Talent places cells for overnight adherence (TEXT: Seed additional 96 well plate in parallel for phase-contrast imaging) 
3.2.2. MED: Talent adding mTHPC to at least a few wells (TEXT: 0-10 (g/ml) 
3.2.3. MED: Talent placing cells in the dark
3.3. Following the incubation, aspirate the medium and wash the cells twice with PBS and add fresh media without mTHPC.
3.3.1. MED: Talent aspirating medium and adding PBS to at least a few wells (TEXT: Keep cells in dark/dimmed conditions)
3.3.2. CU: Media, with media container label visible in frame, being added to at least a few wells

3.4. Then, wearing proper eye-protection, set a 652 nm diode laser, specific for the mTHPC absorption spectrum, to a 21.88 mW/cm2 power at a height of 13.5 cm distance from the cells to get an energy dose of 5 J/cm2. Then illuminate the cells -- except for the dark-toxicity control cells -- for 230 seconds.
3.4.1. MED: Talent, wearing eye protection, setting laser to 21.88 mW/cm2 power at a height of 13.5 cm 
3.4.2. LAB MEDIA: Figure 1 300 dpi.tif 
3.4.3. CU: Few seconds shot of plate/cells being illuminated
3.5. After the illumination, keep the cells in the dark at 37ºC for 24 hours. Subsequently, add 10 (l of WST-1 reagent per 100 (l of medium.
3.5.1. CU: Cells being placed into dark/incubator
3.5.2. CU: WST-1 being added to a few wells, with WST-1 container label visible in frame
3.6. Three hours after addition of the WST-1 reagent, measure the absorbance of the individual wells at 415 nm.
3.6.1. MED: Talent loading plate into spectrophotometer
4. In vitro cell number estimation
4.1. To calculate the percentage of viable cells, seed 2x104 cells per well in two 24-well plates and let them adhere overnight.
4.1.1. WIDE: Few seconds Talent adding cells to at least a few wells on a 24 well plate (TEXT: See text for viable cell calculation)
4.1.2. MED: Talent places plate for overnight adherence (Comment: this step was shot, but it might not be necessary to show that cells are overnight in the incubator, might be enough to just say it, as it was already shown in 3.5.1, 4.1.2..)
4.2. The next day, incubate the cells for 5 hours in the dark with mTHPC and illuminate them as just demonstrated. Keep dark control cells in the dark.
4.2.1. CU: Talent placing cells for mTHPC incubation
4.2.2. MED: Plate being illuminated

4.3. After 24 hours, collect the supernatant, wash the cells once with PBS and trypsinize them. 
4.3.1. CU: Supernatant being aspirated from at least one well
4.3.2. CU: PBS being added to at least one well
4.3.3. CU: Trypsin being added to at least one well, with trypsin bottle label visible in free
4.4. Finally, spin down the cells and resuspend the pellet in 200 (l of fresh medium for counting.
4.4.1. CU: Tube(s) being placed into centrifuge (TEXT: 5 min, 400 x g, RT) 
4.4.2. CU: Shot of pellet if visible, then media being added to cells
4.4.3. Added shot: Cell counting at the microscope
5. Results: Comparison of 143B vs HOS phototoxicity
5.1. mTHPC uptake can be assessed by measuring the fluorescence of mTHPC with a fluorescence spectrophotometer. This graph illustrates the uptake of mTHPC in a time-dependent manner, with the fluorescence intensity of the cell suspension representing the intracellular levels of the mTHPC. In this graph, the dose-dependent mTHPC uptake in HOS and 143B cells after a 5 hr incubation is demonstrated. The uptake in the high-metastatic cell line 143B tended to be higher than in the low metastatic parental HOS cell line.
5.1.1. LAB MEDIA: Figure 2.tif 

(Video Editor: with “This graph … time-dependent manner” please highlight the graph on the left; 

with “with the fluorescence … levels of the mTHPC” please outline/indicate the y-axis of the left graph; 

with “In this graph … is demonstrated” please highlight the graph on the right; 

with “uptake … 143B” please outline/indicate the black data line; 

with “low … cell line” please outline/indicate the grey data line)

5.2. In this figure, the dose-dependent dark-toxicity of the osteosarcoma cells is demonstrated. 143B cells were treated with different mTHPC dosages and compared to untreated cells, and a dose-dependent decrease of the cell number and metabolic activity, measured by WST-1 assay, was observed. Decreased cell viability was recognized at an mTHPC concentration equal to and higher than 2.5 (g/ml. 

5.2.1. LAB MEDIA: 5.2  –  JoVE_51213_Fuchs_Fig3.tif (Video Editor: with “dose-dependent .. was observed” please highlight/outline/indicate the data line with black circles; with “Decreased … 2.5 (g/ml” please highlight/outline/indicate the data line with the open circles from the -1 point down to the 1 point)
5.3. In this graph, the dose-dependent phototoxicity of mTHPC is illustrated. The cells were treated with different mTHPC doses and subsequent illumination at 5 J/cm2. A consequential decrease in cell metabolic activity, as well as a decrease in cell number, was observed.

5.3.1. LAB MEDIA: 5.3  –  JoVE_51213_Fuchs_Fig4.tif (Video Editor: with “A consequential … metabolic activity” please highlight/outline/indicate the data line with black circles; with “as well … number” please highlight/outline/indicate the data line with open circles)

6. Conclusion (said by authors on camera)
6.1. Daniela Meier: While attempting this procedure, it’s important to remember to always work in the dark or with dimmed light, as the photosensitizer can also be activated by normal daylight. (Comment: this conclusion was not said.)
6.2. Daniela Meier: The development of this technique paved the way for researchers in the field of cancer biology to apply this method to in vivo models of osteosarcoma as well as for other preclinical investigations.  (Comment: I don’t know if the Conclusion was filmed as shot 6.1 or 6.2)     
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.  

Graphic overview 15.10.13.pptx
Figure 1 300 dpi.tif
Figure 2.tif

5.2  –  JoVE_51213_Fuchs_Fig3.tif
5.3 –  JoVE_51213_Fuchs_Fig4.tif
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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