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A.
i) Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique, which will need to be filmed by JoVE? (Y/N) _N__ 

ii) Can you can record video of the microscope’s field of view using your own camera? (Y/N) __Y_

iii) Is the microscope’s field of view shown on a computer? (Y/N) __Y_  
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?  _4.2___ italics
D.
What is the single most difficult aspect of this procedure and what do you do to ensure success?


_4.7__ underlined
E.
i) Will the filming need to take place in multiple locations? (Y/N) __N_
1. Introduction
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this experiment is to test the salinity dependent toxicity of chemicals to aquatic organisms. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Chisato Kataoka: This method can help answer key questions in the ecotoxicology field, such as assessment of toxicity under freshwater, brackish water, and seawater conditions. 

1.2. Chisato Kataoka: The main advantage of this technique is that medaka enable us to test toxicity of chemicals in different salinities.   
1.3. Chisato Kataoka: Additionally, the implications of this technique extend toward therapy or diagnosis of chemical toxicity.
Protocol (read by voice talent at JoVE):
2. Toxicity Testing of Silver Nanocolloids (SNCs) or AgNO3 at Different ERM Salinities 
2.1. Preparation of commercial silver nanocolloids in solution at various salinities [2.1.1-WID] is covered in the text protocol, as is Medaka culturing and egg collection. [2.1.2-WID]

2.1.1. representative action of preparing nanocolloids, talent's choice

2.1.2. representative action of Medaka culturing, talent's choice

2.2. Begin with rinsing six collections of stage 21 medaka eggs [2.2.1-CU] three times in test solution.  Do this using ERMs at a different concentration for each set of eggs. [2.1.2-MED/TEXT]

2.2.1. detail of the medaka egg collections ready to rinse

2.2.2. rinsing one collection of eggs, several concentrates of wash/treatment solution should all be on the bench and labeled clearly, TEXT: 1, 5, 10, 15, 20 and 30X ERM, pH 7
2.3. Now, from each rinsed collection, transfer 15 eggs to a different well of test solution in a six-well plastic plate. [2.3.1-MED] Set this experiment up in triplicate, washing every group separately. [2.3.2.-CU]

2.3.1. loading eggs into second plate, first plate already set up

2.3.2. loading eggs into third plate

2.4. Wrap the plates in foil and incubate them at 25 ºC in the dark [2.4.1-WID] until the eggs hatch or for 14 days, whichever comes sooner. [2.4.2-WID]

2.4.1. wrapping plates in foil and taking them to the incubator

2.4.2. arriving at incubator and loading the plates in

2.5. During the incubation, observe the eggs daily for any biological changes … [LM]

2.5.1. Fig 1
2.6. … and for any dead eggs. [LM]

2.6.1. Fig 2

2.7. Change the test solution daily, along with making the observations. [MED]

2.7.1. changing solutions of one plate
2.8. On the sixth day of observation, [2.8.1-MED] count the heart rate of each embryo over 15 seconds. [2.8.2-SCOPE/LM]

2.8.1. preparing to observe heart rate, has counter, show if scope is used

2.8.2. *To be provided by Authors: detail of heart beat in one embryo over 15 second, seen by scope – lab indicates that they have the capacity to collect video

(Note to Authors: Please provide video of heart rate/beating hearts of embryos for 2.8.2 above.)
2.9. Also on the sixth day, measure the diameter [2.9.1-MED] of each embryo's eyes in each experimental condition using a micrometer. [2.9.2-ECU/SCOPE]
2.9.1. setting up to measure eye diameters

2.9.2. measuring eye diameter – lab indicates that they have the capacity to collect video, it may be best viewed by the scope

(Note to Authors: If possible, please also provide video of eye diameter being measured, for 2.9.2 above.)
2.10. Whenever the embryos hatch into larvae, measure their full body lengths using a micrometer. [ECU/SCOPE]

2.10.1. measuring body length – this maybe better 

(Note to Authors: If possible, please also provide video of body length being measured, for 2.10.1 above.)
2.11. Also, over the fourteen days, [2.11.1-MED] keep count of the total eggs that hatch. [2.11.2-CU]
2.11.1. talent observing the plates taking notes in logbook
2.11.2. noting the number of hatched eggs from each condition in a log book

2.12. To measure silver bioaccumulation, on the sixth day collect the egg’s chorions [2.12.1-CU] using the standard method.  The de-chorionated eggs can be analyzed just as [2.12.2-MED] the SNC solution is analyzed, as described in the following section. [2.12.3-MED]

2.12.1. detail of dechorionation process

2.12.2. next step in dechorionation process

2.12.3. third step in process, showing the prepared sample(s) from process 
3. Isolation of Soluble Silver from SNC Solution and Analysis
3.1. To isolate the soluble silver from each SNC solution, [3.1.1-WID] first, filter the mixture of colloids and soluble silver out using a 3-kiloDalton membrane. [3.1.2-MED]

3.1.1. establishing shot, setting up the filter

3.1.2. adding solution to the filter

3.2. Then, spin down the loaded filter at 14 thousand Gs for 10 minutes in a refrigerated centrifuge. [MED]

3.2.1. loading centrifuge, programming and starting cycle

3.3. From 50 microliters of the filtrate [3.3.1-MED] measure the silver concentration by ICP-MS analysis.  Load the aliquot into a 50 mL Teflon beaker [3.3.2-MED] and add 2 mL of ultrapure nitric acid to the beaker.  Then, heat the mixture on a hot plate at 110 ºC. [3.3.3-MED]

3.3.1. Taking aliquot

3.3.2. adding aliquot to beaker

3.3.3. adding water to beaker and placing on hot plate

3.4. Over about three hours of heating, let the solution nearly dry out.   [ECU]

3.4.1. beaker interior after solutions have evaporated, on hot plate

3.5. Once the beaker has cooled, completely dissolve the organic solids.  Add 2 mL of ultrapure nitric acid [3.5.1-MED] and 0.5 mL of hydrogen peroxide to the beaker. [3.5.2-MED]

3.5.1. taking aliquot of nitric acid and adding to beaker

3.5.2. taking aliquot of hydrogen peroxide and adding to beaker

3.6. Then, heat the mixture again, until it has nearly dried out again.  [ECU]

3.6.1. beaker on hot plate, content nearly dried out

3.7. Now, dissolve the remaining residue in four mL of one percent, ultra-pure nitric acid made in ultra-pure water. [MED]

3.7.1. taking aliquot of ultra-pure 1% nitric acid and adding to beaker
3.8. Transfer the solution to a 15 mL centrifuge tube. [MED]

3.8.1. film as written

3.9. Repeat the process of [3.5.1] dissolving the remaining solids [3.5.2] in the Teflon beaker [3.6.1] two more times, [3.7.1] pooling the three collections into a single tube. [MED/TEXT]  

Added: Repeat the process of [3.7] to [3.8] two more times.
3.9.1. taking dissolved solids out of Teflon tube and adding to the 15 mL collection tube which contains 8 mL of solution already, TEXT: Collect dissolved solids 3X

3.10. Now, measure the silver concentration in the sample using ICP-MS. [3.10.1-WID] Use the manufacturer’s recommended protocol to analyze the samples. [3.10.2-WID] Be sure to use internal and external standards.  [3.10.3-WID]

3.10.1. any representative step of preparing samples for ICP-MS

3.10.2. ideally loading ICP-MS with sample, but subsequent sample preparation steps can be filmed as well

3.10.3. looking over ICP-MS printed outputs or data on computer monitor
4. Results: The Effect of Salinity on SNC Toxicity
4.1. The effect of salinity on SNC toxicity was easily apparent.  The induction of deformity or death was clearly salinity dependent.
4.1.1. Figures 1a

4.1.2. Figure 1b – zoom in to lower right corner of Fig 1a and fade to Fig 1b

4.2. Various physiological measurements were made.  Heart rates were unaffected until the salinity reached 30X ERM.

4.2.1. Fig 3a

4.3. Body length was significantly shorter at salinities of 15 and 30X ERM.

4.3.1. Fig 3c
4.4. Eye diameter dropped as well, consistent with body length.

4.4.1. Fig 3b

4.5. Hatching was less likely at 15X ERM and only occurred for 2% of eggs in 30X ERM.

4.5.1. Fig 3d
4.6. Under the experimental solutions, water-soluble metal complexes formed more readily as the salt concentration increased.

4.6.1. Fig 3e

4.7. Examination of the metal-complexes in the embryos after 6 days showed that they increased in concentration in the embryos as they increased in concentration in the solution.

4.7.1. Fig 3f

5. Conclusion (said by authors on camera)
5.1. Chisato Kataoka: While attempting this procedure, it’s important to remember to adjust the pH of the test conditions, because Ag+ release is facilitated by acidic conditions.
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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 are included in the email accompanying the finalized script.
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