[image: ]DRAFT: DO NOT USE FOR FILMING


Submission ID #: 59862
Scriptwriter Name: Anthony Iannazzi
Project Page Link: http://www.jove.com/files_upload.php?src=18257958

Title: Assessing Mineral Availability in Fish Feeds using Complementary Methods Demonstrated with the Example of Zinc in Atlantic Salmon

Authors and Affiliations: 
[bookmark: _Hlk27469830]Marta S Silva1,2, Thea Stewart4, Heidi Amlund1,3, Jens J Sloth1,3, Pedro Araujo1, Erik-Jan Lock1, Christer Hogstrand4, Robin Ørnsrud1, Rune Waagbø1,2, Antony Jesu Prabhu1,*

1Institute of Marine Research, P.O. Box 1870 Nordnes, 5817 Bergen, Norway
2Department of Biological Sciences, University of Bergen, P.O. Box 7803, 5020 Bergen, Norway
3National Food Institute, Technical University of Denmark, Kemitorvet, Bygning 202, 2800 Kgs. Lyngby, Denmark
4Metal metabolism group, Nutritional Sciences Division, King’s College London, Franklin-Wilkins Building, 150 Stamford Street, London, SE1 9NH, United Kingdom

Corresponding Author: 
Antony Jesu Prabhu				antony.philip@hi.no

Email Addresses for Co-authors: 
marta.silva@hi.no
theodora.stewart@kcl.ac.uk
haml@food.dtu.dk
jjsl@food.dtu.dk
pedro.araujo@hi.no
erik-jan.lock@hi.no
christer.hogstrand@kcl.ac.uk
robin.ornsrud@hi.no
rune.waagbo@hi.no




Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.3, 3.7, 4.2, 5.2
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
3.3
5. Will the filming need to take place in multiple locations? (Y/N) N

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: 
(Editor: The authors filmed this based on an incomplete script. They provided the name of who delivered the statements, but not the statements themselves. I’ve left just the name on the shot numbers in the hopes that’ll help you match things up)

1.1. Author Name: Antony Jesu Prabhu

1.2. Author Name: Antony Jesu Prabhu

Ethics title card:
 
1.3. The feeding trial in section 4 was performed according to Norwegian (FOR-2015-06 − 18-761) and European legislation (Directive 2010/63/EU). 
1.4. 

Section - Protocol
2. In Vitro Solubility of Supplemented Zn in Atlantic Salmon 
2.1. To begin this procedure, use a knife mill to grind the Atlantic feed samples at 3000 rpm for 10 seconds [1]. Store the ground samples at 4 degrees Celsius until ready to perform further analysis [2].
2.1.1. Talent approaches the work area, and uses a knife mill to grind the Atlantic feed samples.
2.1.2. Talent transfers the ground samples to a refrigerator.
2.2. When ready, transfer all needed materials to a radionuclide suite [1-TXT]. Weigh out approximately 0.2 grams of the ground feed samples [2] and mix it with a zinc radiotracer of known specific activity in a 5 milliliter volume sample tube [3].
2.2.1. Talent transfers the needed materials to the radionuclide suite. TEXT: Caution: Follow all radiation safety guidelines.
2.2.2. Talent weighs out some of the ground feed samples.
2.2.3. Talent mixes the ground feed sample with zinc radiotracer in a 5 mL sample tube.
2.3. Prepare six other aliquots of the buffer [1-TXT] and add one of the amino acids shown here to each, to reach a final molar concentration of 5 millimolar [2-TXT]. Add freshwater intestinal luminal buffer to feed the sample [3-TXT].
2.3.1. Talent prepares other buffer aliquots. Any action in this preparation process can be filmed for this shot. TEXT: See text for details on preparing buffer.
2.3.2. Talent adds amino acids to the aliquots. TEXT: Cysteine; Methionine; Glycine; Histidine; Lysine; Arginine.
2.3.3. Talent adds freshwater intestinal luminal buffer to the sample. TEXT: See text for details on preparing buffer.
2.4. Next, add the freshwater intestinal luminal buffer to the buffer aliquots containing the amino acids [1]. Close the tubes [2] and spin them on a rotary spinner at 25 rpm for 30 minutes [3].
2.4.1. Talent adds freshwater intestinal luminal buffer to the buffer aliquots.
2.4.2. Talent closes the tubes.
2.4.3. Talent places the tubes on a rotary spinner.
2.5. Then, centrifuge at 1,157 x g for 10 minutes to separate the soluble and non-soluble fractions [1]. Use a gamma teller to measure the counts per minute of the zinc radiotracer in the soluble and non-soluble fractions [2].
2.5.1. Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.5.2. Talent, at a gamma teller, measures the count per minute of the zinc radiotracer.

3. Evaluation of Zn chemical species uptake using an in vitro intestinal model (RTgutGC)
3.1. First, gently revive frozen rainbow trout derived intestinal cell line cells in a water bath set to 20 degrees Celsius [1]. Gently pipet out the solution containing the cells [2] and suspend them in 10 milliliters of L15 medium containing 10 percent FBS [3].
3.1.1. Talent places a vial of frozen cells into a water bath.
3.1.2. Talent uses a pipette to remove the solution (containing the cells) from the vial.
3.1.3. Talent uses the pipette to add the cell-containing solution to a vessel containing 10 mL of L15 medium containing 10% FBS.
3.2. Add the cell suspension to 75 square centimeter culture flasks [1] and incubate them at 19 degrees Celsius under a normal atmosphere [2]. After splitting the cells to new flasks at 80 percent confluence, wash them once with 1 milliliter EDTA solution [3-TXT]. After each wash, siphon out the EDTA solution with a sterile suction tube [4].
3.2.1. Talent adds the cell suspension to culture flasks.
3.2.2. Talent places the culture flasks into an incubator.
3.2.3. Talent washes the cells with EDTA solution. TEXT: See text for details on splitting cells.
3.2.4. Talent uses a sterile suction tube to siphon the EDTA out of a flask.
3.3. Treat the washed cells with a 0.25 percent trypsin solution [1]. Gently rotate the flask at acute angles for 2 minutes [2]. Then, add 10 milliliters of L15 medium containing 5 percent FBS to neutralize the trypsin [3].
3.3.1. Talent adds trypsin solution to the flasks.
3.3.2. Talent gently rotates the flasks.
3.3.3. Talent adds L15/FBS medium to the flasks.
3.4. Using a sterile pipette, decant the resulting cell suspension into a conical bottom centrifuge tube [1]. Centrifuge at 130 x g for 3 minutes [2]. After this, add L15 medium containing 5 percent FBS to attain a cell density of 50,000 cells per milliliter [3].
3.4.1. Talent uses a pipette to decant the cell suspension into a conical centrifuge tube.
3.4.2. Talent places the conical centrifuge tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.4.3. Talent dilutes the cells in L15/FBS medium to reach the cell density described.
3.5. Pipet 1 milliliter of this cell suspension into each well of 24-well plates to attain a final cell density of 50,000 cells per well [1]. Incubate the plates at 19 degrees Celsius under a normal atmosphere for 48 hours prior to the experiments [2].
3.5.1. Talent transfers the cells suspension into the wells of a 24-well plate.
3.5.2. Talent transfers the 24-well plates into an incubator.
3.6. After 48 hours, remove the medium from the wells and rinse thoroughly with PBS [1]. Add pH-adjusted FW experimental media to the cells, and allow them to acclimatize for 20 minutes [2-TXT].
3.6.1. Talent rinses the cells with PBS.
3.6.2. Talent adds pH-adjusted FW experimental media to the wells of the plate. TEXT: See text for details on preparing media.
3.7. Expose the cells to nominal concentrations of zinc-65 in the experimental media [1-TXT]. Immediately incubate the cells at 19 degrees Celsius for 15 minutes [2].
3.7.1. Talent adds zinc-65 solutions to the wells of the plate. 65Zn(II) concentrations: 3.07 µM, 6.14 µM, 12.27 µM, and 24.55 µM.
3.7.2. Talent places the plates into an incubator.
3.8. Then, aspirate the culture supernatant [1]. Rinse the cells with ice cold FW medium [2] and then quench with 5 millimolar of EGTA buffer for 5 minutes [3-TXT].
3.8.1. Talent aspirates the supernatant from the wells of the plate.
3.8.2. Talent rinses the cells with ice-cold FW medium.
3.8.3. Talent adds EGTA buffer to the wells of the plate. TEXT: EGTA: ethylene glycol-bis(β-aminoethyl ether)-N,N,N′,N′-tetraacetic acid.
3.9. Expose the cells to the media preparations as outlined in the text protocol [1]. After this, aspirate the supernatant from each well [2] and rinse the cells with ice cold FW medium [3]. Quench again as previously described [4].
3.9.1. Talent adds the prepared media to the wells of the plate.
3.9.2. Talent aspirate the supernatant from the wells of the plate.
3.9.3. Talent rinses the cells with ice-cold FW medium.
3.9.4. Talent adds EGTA buffer to the wells of the plate.
3.10. Digest the cells by adding 100 microliters of hot 0.2 percent SDS to each well [1-TXT]. Recover the cell digestate into a 1.5 milliliter tube [2].
3.10.1. Talent adds hot SDS to the wells of the plate. TEXT: Heat SDS at 90 ˚C for 1 h prior to use.
3.10.2. Talent recovers the cell digestate from the plate wells into a 1.5 mL tube.
3.11. Next, use a gamma counter to measure the radioactivity of the cell digests [1]. To quantify the protein concentration of the cells, homogenize the cells with 500 microliters of 0.5 molar sodium hydroxide [2]. 
3.11.1. Talent uses a gamma counter to measure the radioactivity of the cell digests in the 1.5 mL tube.
3.11.2. Talent homogenizes the cells with NaOH.
3.12. Use a Bradford assay kit to measure the protein concentration in the cell sample, using BSA as the standard [1]. 
3.12.1. Talent uses a Bradford assay kit to measure the protein concentration in the cell homogenate. Any action taken when using the Bradford assay kit may be filmed for this shot.

4. Apparent Availability of Dietary Zn in Atlantic Salmon (Salmo salar)
4.1. After feeding the fish for 11 days and euthanizing them, collect a pooled sample of the fish’s feces by striping from the ventral fin to the anus [1-TXT] and place it on a plate [2].
4.1.1. Talent picks up a fish, and stripes it from ventral fin to anus to collect a pooled sample of feces. TEXT: See text for details on feeding, acclimatizing, and euthanizing fish.
4.1.2. Talent places the feces on a plate.
4.2. Use a spatula to transfer the feces from the plate into a 50 milliliter conical tube [1]. Immediately store the samples at -20 degrees Celsius [2].
4.2.1. Talent uses a spatula to transfer the feces from the plate to a conical tube.
4.2.2. Talent places the conical tube into a freezer.

Section – Results
5. Results: Mineral Availability in Fish Feeds
5.1. In this study, the mineral availability of fish feed is assessed using a number of complimentary methods [1]. Representative analysis of Atlantic salmon feed via the size exclusion chromatography-inductively coupled plasma-mass spectrometry method provides data about the zinc chemical species found in the soluble fraction [2].
5.1.1. LAB MEDIA: Figure 4.
5.1.2. LAB MEDIA: Figure 4.
5.2. Five zinc containing peaks can be seen in this fraction, each with a different molecular weight [1]. 
5.2.1. LAB MEDIA: Figure 4. Video Editor: Emphasize the five peaks. The first is small, at approximately 600 kDa. The second and third are slightly larger, and are between 32 kDa and 17 kDa. The fourth is the largest and most obvious peak, which is between 17 kDa and 1.36 kDA. The fifth and last peak is after 1.36 kDa.
5.3. The zinc chemical specifics found in the soluble fraction can have different sources, because the feed used contains both marine-based and plant-based ingredients, and is supplemented [1]. The molecular weight range of these species suggest that these compounds might be metalloproteins [2].
5.3.1. LAB MEDIA: Figure 4. Video Editor: Hold the emphasis from 5.2.1.
5.3.2. LAB MEDIA: Figure 4. Video Editor: Hold the emphasis from 5.2.1.
5.4. While the solubility of supplemented zinc-65 increases the presence of all the tested amino acids [1], higher solubility is found with histidine and lysine [2].
5.4.1. LAB MEDIA: Figure 5.
5.4.2. LAB MEDIA: Figure 5. Video Editor: Emphasize the bars for His and Lys.
5.5. Apical zinc uptake in RTgutGC cells is significantly influenced by the presence of L-Met or DL-Met at 2 millimolar concentrations [1]. Furthermore, the impact of methionine on zinc uptake is negatively affected by the presence of BCH [2].
5.5.1. LAB MEDIA: Figure 6. Video Editor: Emphasize the data columns over the “Control” label.
5.5.2. LAB MEDIA: Figure 6. Video Editor: Emphasize the data columns over the “with BCH” label.

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
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