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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, I don’t think so (see comment)___  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __We have a camera hooked to our microscope already can we just take pictures of the screen or take pictures and then show them on a computer screen?

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__Maybe, we do use a specific program Visual Minteq but I don’t know if those steps will be in the script.  If they are I can use screen recording software.______ 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. ____3.1, 3.2, 3.3, 3.4, 4.6, 4.10, 4.11______________

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.__Setting up the media with the PBW and getting the plates ready are the most difficult parts of the protocol because they are unique and have multiple steps.
E.  Will the filming need to take place in multiple locations? (Y/N) ___Yes____ If yes, how far apart are the locations? _The locations are in adjacent rooms or adjacent buildings not very far away.  This also depends on what steps you decide to film.____

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 examine cupric oxide nanoparticle treatment as a contaminant removal process in production bleed water and to evaluate its cytotoxicity using cultured human cells. (Intro)
This is accomplished by first treating production bleed water with cupric oxide nanoparticles.  The concentration changes of individual elements are evaluated before… and after treatment. (P1)
Editors, please use the illustrations in “Schematic Overview 52715_Clark_1_25_15.ai” as this point is narrated. Begin with the image of the flask in the top left corner of the page.  Then animate the addition of the test tube containing the black cupric oxide nanoparticles to result in the image of the flask with water and the black nanoparticles floating around.  As the second sentence is narrated, transition to the bar graph shown to the top left of the page.  Then as “…and after treatment” is narrated, bring in the bar graph that is to the right adjacent to the first bar graph.
Next, concentrated cell culture media is diluted with either untreated production bleed water or cupric oxide-nanoparticle-treated production bleed water, in addition to standard cell culture supplements, to prepare the test media. (P2)
Editors, please use the illustrations in “Schematic Overview 52715_Clark_1_25_15.ai” as this point is narrated.  Using the illustrations of the flasks with different colored components toward the middle of the page, animate the addition of some water from one of the larger flasks to the large beaker in the center of the page.  Then animate the addition of the yellow liquid from the smaller flask to the large beaker in the center of the page.  Finally animate the addition of the green and yellow liquid in the other smaller flask into the large beaker in the center of the page.
Untreated production bleed water media… and cupric oxide nanoparticle treated production bleed water media… is then applied to human kidney and liver cells in culture and the viability is measured over 5 days. (P3)
Editors, please use the illustrations in “Schematic Overview 52715_Clark_1_25_15.ai” as this point is narrated. Use the images at the bottom right of the page.  As “untreated production bleed water media” is narrated, highlight the green wells on the bottom of the plate.  As “and cupric oxide nanoparticle treated production bleed water media” is narrated, highlight the red wells on the top of the plate.  Then as the last part of the sentence is narrated, bring in the zoomed in wells showing the treated (top) and untreated (bottom) cells.   
Ultimately, the MTT assay demonstrates the removal of arsenic (pronounced as “ahr-suh-nik”), selenium (pronounced as “si-lee-nee-uh m”), vanadium (pronounced as “vuh-ney-dee-uh m”) and uranium (pronounced as “yoo-rey-nee-uh m”) from production bleed water by cupric oxide nanoparticles is associated with increased viability of human kidney and liver cells. (P4)
Editors, please show “52715_Clark_Figure3.psd” as this point is narrated.
[image: image1.png]



B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Jodi: This is the first study to investigate the effects of removing specific contaminants from a complex mixture using cupric oxide nanoparticles while assessing the changes in cytotoxicity associated with the removal in a cell culture format.  The main advantage of this technique over existing methods is that the environmental sample as it exists in nature is tested alongside the nanoparticles in an inexpensive high-throughput format.   
1.1.1. MED:  Jodi speaks toward camera, interview style.
1.2. KJ Reddy: The cupric oxide nanoparticles tested in this study can be applied to other groundwater systems, such as domestic groundwater associated with small communities.  The regeneration of cupric oxide nanoparticles creates less waste and minimizes waste disposal problems.
1.2.1. MED:  KJ speaks toward camera, interview style.
Protocol (read by voice talent at JoVE):

2. Treatment of PBW with CuO Nanopaticles
2.1. To begin this procedure, prepare cupric oxide nanoparticles and collect the production bleed water, or PBW, as described in the text protocol.
2.1.1. Title Card
2.2. To treat PBW with cupric oxide nanoparticles, add 50 milligrams of the prepared nanoparticles to a 50 milliliter conical tube followed by 50 milliliters of PBW.  Seal the tube and react for 30 minutes on a bench top orbital shaker at 250 rpm.
2.2.1. MED:  Talent adds 50 milligrams of the prepared nanoparticles to a 50 milliliter conical tube.
2.2.2. CU:  Conical tube as talent adds 50 milliliters of PBW to the tube.
2.2.3. MED-over the shoulder:  Talent places the sealed tubes onto the bench top orbital shaker and starts the shaking.    
2.3. Centrifuge the sample tubes at 250 x g for 30 minutes.  Alter the centrifuge speed and time depending on the nanoparticle to ensure the nanoparticles become compact in the centrifuge tube.  Following centrifugation, filter the supernatant using a 0.45 micron syringe filter.  
2.3.1. MED:  Talent places the samples into the centrifuge.
2.3.2. CU:  Syringe with filter as talent pushes the supernatant through.
2.4. Samples are then sent for elemental analysis.
2.4.1. WIDE:  Talent working at the ICP-MS or ion chromatography instrument to analyze the samples.  
3. Preparation of Cell Culture Media using PBW
3.1. To prepare cell culture media using PBW, first use reverse osmosis, or RO, water from the laboratory, to dilute untreated PBW and cupric oxide-nanoparticle-treated PBW, into four test concentrations before mixing with the cell culture media components.  These include 100% PBW, 75% PBW, 50% PBW and 25% PBW.  
3.1.1. MED: Talent begins to dilute the treated and untreated PBW into 4 test concentrations.  Use labeled containers.  Continue action in next shot.
3.1.2. CU:  Containers as talent prepares the 4 concentrations for each PBW variation.  Use labeled containers.
3.2. For the RO control media, follow the same procedure except to substitute PBW with in-situ recovery facility RO water.  
3.2.1. MED-over the shoulder: Talent prepares the RO control media.
3.3. Next, add 25 milliliters of concentrated 10X EMEM to 190 milliliters of the RO, as well as each of the treated and untreated PBW concentrations.  Adjust the pH of each solution to 7.4 with sodium hydroxide or hydrochloric acid.  
3.3.1. MED:  Talent adds 10X EMEM to each of the prepared waters.
3.3.2. CU:  One of the solutions as talent uses a pH meter to adjust the pH to 7.4.  Use labeled containers.
3.4. Then, supplement each concentration of untreated and treated PBW plus media as well as the RO control media with standard components that are listed in the text protocol. 
3.4.1. MED-over the shoulder:  Talent adds the supplements to the solutions. 
3.5. After each concentration of untreated and treated PBW plus media, as well as RO control water plus media, is made, the osmolality (pronounced as “os·mo·lal·i·ty”) is adjusted.  A drop of each solution is applied to a solute-free paper disc and the disc is placed into a vapor pressure osmometer (pronounced as “oz-mom-i-ter”).  The osmolality is then adjusted to between 290 and 310 milli-osmols per kilogram by adding RO water.  
3.5.1. CU:  Osmometer as talent uses it to adjust the osmolality of one of the solutions.  adding a drop of water to a solute-free paper disc.
3.6. Finally, filter each solution using a 0.22 micron vacuum filter unit, and store at 4 degrees Celsius.
3.6.1. MED:  Talent pours one of the solutions into the vacuum filter unit.  Use labeled containers. 
4. Cell Viability
4.1. Prepare a culture of human embryonic kidney cells and human hepatocellular carcinoma cells 2 to 3 days before they are to be plated in 96-well plates per manufacturer’s instructions. 
4.1.1. MED: Talent in hood pipetting the cells.
4.2. After removing the cells from their culture dishes using trypsin, centrifuge at 1000 x g for 5 minutes and decant the trypsin.  Add 5 milliliters of phosphate buffered saline, or PBS, and mix the cells to obtain a single cell solution.
4.2.1.  MED-over the shoulder:  Talent places the sample tubes into the centrifuge, shuts lid and starts run.
4.2.2. CU:  Cell sample as talent adds 5 mL of PBS and mixes.  
4.3. Then, apply 20 microliters of the single cell solution to a hemocytometer to obtain a cell count per milliliter of solution.  After centrifuging again as before, and decanting the PBS used to rinse the cells, add the appropriate amount of 1X-EMEM to adjust the concentration of cells to 500 cells per 100 microliters per well.
4.3.1. MED-over the shoulder:  Talent applies 20 microliters of the single cell solution to a hemocytometer.
4.3.2. CU:  Sample tubes as talent decants the PBS and adds EMEM-1X from a labeled container to make the cells the proper concentration.
4.4. Next, fill the perimeter wells of the plate with 200 microliters of PBS to control for evaporation.  Seed the cells at a density of 500 cells per well, adding 100 microliters to each well, except for the perimeter wells.
4.4.1. MED-over the shoulder:  Talent fills the perimeter wells of the plate with 200 microliters of PBS.
4.4.2. CU:  Plate as talent adds 100 microliters of cell solution per well.   
4.5. Incubate the cells for 24-hours at 37 degrees Celsius, allowing them to recover before performing baseline MTT readings of cell density.  
4.5.1. MED-over the shoulder:  Talent places the cells into a 37 degrees Celsius incubator.
4.6. Perform baseline MTT readings of cell density by removing the seeding media from the first column and adding 100 microliters of MTT to the wells for one hour.
4.6.1. CU:  Place as talent removes the seeding media from the first row and adds the MTT solution.  TEXT overlay:  MTT = 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide, 5 mg/ml in media
4.7. After one hour, remove the MTT and add 100 microliters of dimethyl sulfoxide to dissolve the MTT-formazan produced by viable cells.
4.7.1. MED:  Talent removes the MTT from the first column and adds DMSO from a labeled container.
4.8. Then, read the optical density of the first column at an absorption wavelength of 570 nanometers to obtain a baseline reading.  
4.8.1. MED-over the shoulder:  Screen as talent reads the OD570 of the first column in a plate reader.
4.9. Adding one solution per plate, replace the seeding media with 100 microliters of 1X-EMEM, RO control media, as well as each of the treated and untreated PBW plus media concentrations.  Incubate the cells in their test concentrations or control solutions for a total of seven days.
4.9.1. MED:  Talent replaces the seeding media with one of the solutions.  Include all the labeled solutions and plates in the shot.  TEXT Overlay:  warm the test solutions to 37 ºC in water bath
4.9.2. CU:  Plates as talent places them into the incubator.
4.10. Each day following the baseline MTT reading, remove the control and test solutions from the next column of their respective plate and repeat the MTT protocol.  Repeat the protocol every day for seven days.  
4.10.1. MED-over the shoulder:  Talent removes the solution from the 2nd column of the plate and pipettes the MTT solution in.
4.10.2. CU:  Plate reader screen as talent takes the MTT reading.
4.11. Average the OD results for each row and report against time to generate a seven-day growth curve.
4.11.1. MED-over the shoulder:  Screen as talent generates a 7-day growth curve.
4.12. To assess the effect of copper chelation on cell viability in cupric-oxide-nanoparticle-treated PBW plus media, follow the same procedure, except add 100 micromolar D-penicillamine (pronounced as “Dee-pen-uh-sil-uh-meen”) to control and test solutions before adding the solutions to their respective plates.  
4.12.1. MED:  Talent pipettes 100 micromolar D-penicillamine to the test media from a labeled container.
4.13. As a final step, perform data analysis using scientific graphing software. 
4.13.1. WIDE:  Talent sitting at the computer working.
5. Results: Changes in element concentrations and cell viability due to CuO-NP treatment
5.1. Cupric oxide nanoparticle treatment removed arsenic… selenium… uranium… and vanadium from PBW. 
5.1.1. LAB MEDIA:  52715_Clark_Figure1.jpg.  Editors, please bring in the highlight on each chemical and corresponding numbers as narrated.
5.2. Speciation modeling results support the analytical results predicting that in PBW: 99% of arsenic… 94% of selenium… and 99% of vanadium are present as negative species capable of adsorbing to cupric oxide nanoparticles.  
5.2.1. LAB MEDIA: 52715_Clark_Figure2.jpg.  Editors, as each is narrated, please highlight both rows under arsenic; the 1st row under selenium; and all the rows under Vanadium.
5.3. However, only 35.5% of dissolved uranium species are negatively charged, which would limit adsorption of uranium to cupric oxide nanoparticles.   
5.3.1. LAB MEDIA: 52715_Clark_Figure2.jpg.  Editors, please highlight the 2nd, 3rd, 4th, and 6th rows under uranium as this point is narrated. 
5.4. Viability was impaired in a concentration-dependent manner in cells grown in untreated PBW plus media… whereas cupric-oxide-nanoparticle-treatment improved cellular viability in both cell lines. 
5.4.1. LAB MEDIA: 52715_Clark_Figure3.psd.  Editors, please highlight the bars labeled “Untreated” in each plot as “Viability was impaired in a concentration-dependent manner in cells grown in untreated PBW plus media” is narrated (4 on each plot).  Then as the second part of the sentence is narrated, highlight the orange bars labeled “53% CuO Tx” in both plots. 
5.5. HEK and HEP cellular growth on day five in control media show confluent, well attached, healthy looking cells. 
5.5.1. LABMEDIA: 52715_Clark_Figure4_no_labels.psd – Authors, please provide a version of this figure without the “A” and “B” labels.  Perhaps also include HEK and HEP labels on the corresponding panels.  TEXT overlay:  HEK = human embryonic kidney, HEP = human hepatocellular carcinoma
5.6. Conversely, HEK and HEP cells grown in untreated PBW plus media are less confluent, show detachment, and appear rounded or unhealthy.  
5.6.1. LABMEDIA: 52715_Clark_Figure5_no_labels.psd – Authors, please provide a version of this figure without the “C” and “D” labels.  Perhaps also include HEK and HEP labels on the corresponding panels.
5.7. Moreover, HEK and HEP cells grown in cupric-oxide-nanoparticle-treated PBW plus media showed improved confluency, attachment, and health compared to cells grown in untreated PBW plus media. 
5.7.1. LABMEDIA: 52715_Clark_Figure6_no_labels.psd – Authors, please provide a version of this figure without the “E” and “F” labels.  Perhaps also include HEK and HEP labels on the corresponding panels.
6. Conclusion (said by authors on camera)
6.1. Jodi: Following this procedure, other toxicity testing methods such as flow cytometry could be used in order to answer additional questions about mechanistic changes in cytotoxicity of mixtures before and after treatment.
6.1.1. MED:  Jodi speaks toward camera, interview style.
6.2. KJ Reddy: After watching this video, you should have a good understanding of how to test the effectiveness of cupric-oxide-nanoparticles in the removal of water contaminants and its effect in cell culture.  However, it is important to remember to monitor copper concentrations in treated water. 
6.2.1. MED:  KJ speaks toward 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.
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52715_Clark_Figure4_no_labels.psd – Authors, please provide a version of this figure without the “A” and “B” labels.  Perhaps also include HEK and HEP labels on the corresponding panels.
52715_Clark_Figure5_no_labels.psd – Authors, please provide a version of this figure without the “C” and “D” labels.  Perhaps also include HEK and HEP labels on the corresponding panels.
52715_Clark_Figure6_no_labels.psd – Authors, please provide a version of this figure without the “E” and “F” labels.  Perhaps also include HEK and HEP labels on the corresponding panels.
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


