[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 58741
Scriptwriter Name: Anthony Iannazzi
Project Page Link: https://www.jove.com/account/file-uploader?src=17916053

Title: Protein Kinase C-delta Inhibitor Peptide Formulation Using Gold Nanoparticles

Authors and Affiliations: 
Hisato Konoeda1, Hong Yang2, Chengliang Yang1, Annette Gower1, Chun Xu1, Wei Zhang1, Mingyao Liu1,3

1Latner Thoracic Surgery Research Laboratories, Toronto General Hospital Research Institute, University Health Network, Toronto, Ontario, Canada
2Respiratory Medicine Research Laboratory, Institute of Translation Medicine, Shanghai General Hospital, Shanghai Jiaotong University, Shanghai, China
3Institute of Medical Science, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada

Corresponding Author: 
Mingyao Liu			mingyao.liu@utoronto.ca
Tel. (416)-581-7501


Email Addresses for Co-authors: 
Hisato.Konoeda@uhnresearch.ca
hkonoeda@gmail.com
hongyang36@gmail.com
Cheng-Liang.Yang@uhnresearch.ca
Annette.gower@uhnresearch.ca
xuchun@suda.edu.cn
myhope2005@163.com




Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N) 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. 
2.1, 2.2, 2.3, 3.2, 3.5, 3.6
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. 
2.3, 3.2
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: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Hisato Konoeda: Our unique drug delivery system, which uses 20 nm gold nanoparticles and two specific short peptides, can stabilize gold nanoparticles in physiological solution and enhance its cellular uptake, and thus, effectively deliver peptide-based or other drugs into cells [1].

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Hisato Konoeda: Our GNP/peptide hybrid is easy to synthesize and stable. By using gold nanoparticle/peptide hybrids as drug carriers, we can transfer peptide drugs into the cells effectively and in abundance [1].

1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

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

1.3. Hisato Konoeda: We treated ischemia reperfusion injury in the lungs with our GNP/PKCi hybrid. GNP brings PKC inhibitor peptide into the cytoplasm. This delivery method was able to reduce more severe lung injury using a lower dosage of PKCi than other delivery methods [1].

1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.








Section - Protocol
2. Preparation of Peptide Solutions
2.1. To begin this procedure, retrieve the peptides from a freezer at -20 degrees Celsius [1-TXT], and thaw them at room temperature [2-TXT]. Use a microscale to weigh 0.01 gram of each thawed peptide [3], and transfer each peptide into a separate 50 milliliter conical tube [4].
2.1.1. MED: Talent approaches the freezer and removes the peptides. TEXT: P2: CAAAAE; P4: CAAAAW; PKCδi: CSFNSYELGSL.
2.1.2. MED: Talent places the vessels of peptides out on a lab bench to thaw at room temperature. TEXT: Keep the bottle closed while thawing.
2.1.3. MED: Talent, at a microscale, weighs out 0.01 gram of a peptide.
2.1.4. MED: Talent transfer the peptides into separate conical tubes.
2.2. Add 18.74 milliliters of deionized water to the P2 (“P-two”) tube and 16.93 milliliters of deionized water to the P4 (“P-four”) tube [1]. Add 8.21 milliliters of 50 percent acetonitrile, diluted in deionized water, to the PKCδi (“P-K-C-delta-inhibitor”) tube [2].
2.2.1. MED: Talent adds deionized waters to the tubes for P2 and P4.
2.2.2. MED: Talent adds 50% acetonitrile to the PKCδi tube.
2.3. Vortex the peptide solutions briefly [1]. Then place the tubes into a sonicator at 40 megahertz for 5 minutes [2]. After this, transfer the solutions to a biosafety cabinet [3].
2.3.1. MED: Talent vortexes the tubes.
2.3.2. MED: Talent places the tubes into a sonicator.
2.3.3. MED: Talent transfers the tubes to a biosafety cabinet.
2.4. Hisato Konoeda: It is critical to put the 50 mL conical tube in a sonicator for 5 minutes. If this step is skipped, the GNP/PKCi will form aggregations [1].
2.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera. Comment: On one take Hisato said micro-liter, be sure to select milli-liter.
2.5. Transfer 1 milliliter of each peptide solution to its own new 50 milliliter conical tube [1]. Add 19 milliliters of deionized water to the tubes containing P2 and P4 [2-TXT], and add 19 milliliters of 50 percent acetonitrile to the tube containing PKCδi [3].
2.5.1. MED: Talent transfers each peptide solution to a new conical tube.
2.5.2. MED: Talent adds deionized water to the tubes for P2 and P4. TEXT: Each peptide is now diluted to 50 µM.
2.5.3. MED: Talent adds 50% acetonitrile to the PKCδi tube.

3. Formulation of GNP/PKCi and Assessment of GNP/PKCi Hybrid Solubility
3.1. When ready, transfer the solutions to a biosafety cabinet [1].
3.1.1. MED: Talent transfers the microtubes to a biosafety cabinet.
3.2. Add 475 microliters of the P2 solution, 25 microliters of the P4 solution, 500 microliters of the PKCδi solution to a 15 milliliter tube [2]. Then, add 9 milliliters of a 20 nanomter GNP (“G-N-P”) solution to the same tube [1]. 
3.2.1. MED: Talent adds the GNP solution to a 15 mL tube. Comment: Please switch the order of these, such that the three peptide solutions are added to the 15ml tube (3.2.2) and then the GNP solution is added to the 15ml tube (3.2.1), I have adjusted the voiceover script to reflect this.
3.2.2. MED: Talent adds the peptide solutions to the 15 mL tube.
3.3. Remove the combined solution from the biosafety cabinet [1], and wrap the tube in aluminum foil [2]. Place the tube on a shaker overnight [3].
3.3.1. MED: Talent picks up the 15 mL tube, containing the GNP and peptide mixture, and walks away from the biosafety cabinet.
3.3.2. MED: Talent wraps the tube in aluminum foil.
3.3.3. MED: Talent places the tube onto a shaker.
3.4. The next day, return the samples to the biosafety cabinet [1]. Transfer 1 milliliter aliquots of the GNP/PKCi (“G-N-P P-K-C-I”) solution into 1.5 milliliter microtubes [2]. Centrifuge the microtubes in a microcentrifuge at 15,294 x g and at 4 degrees Celsius for 30 minutes [3].
3.4.1. MED: Talent places the tube into a biosafety cabinet. 
3.4.2. MED: Talent, in the biosafety cabinet, aliquots the hybrid solution into 1.5 mL microtubes.
3.4.3. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid, and then turns the centrifuge on.
3.5. Transfer the microtubes back into the biosafety cabinet [1], and remove the supernatant from each tube while ensuring the GNP pellet is not disturbed [2]. Re-suspend each pellet in the desired solvent according the concentration required [3-TXT].
3.5.1. MED: Talent approaches the biosafety cabinet with the microtubes in hand.
3.5.2. MED: Talent removes the supernatant from the microtubes.
3.5.3. MED: Talent re-suspends a cell pellet with a solvent. TEXT: Applicable solvents: DI H2O, PBS, 0.9% NaCl.
3.6. To assess the GNP/PKCi hybrid solubility, pour 0.5 milliliters of the GNP/PKCi solution into an acryl cuvette [1]. Place the cuvette on a UV-Vis spectrophotometer, and test the peak absorption [2-TXT].
3.6.1. MED: Talent pours some of the hybrid solution into an acryl cuvette.
3.6.2. MED: Talent places the cuvette into a spectrophotometer and takes a measurement. TEXT: Lee, D., et al. Nanoscale. (2015).






Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

4. Results: Analysis of the Gold Nanoparticle Protein Kinase C-delta Inhibitor
4.1. In this study, protein kinase C-delta inhibitor is conjugated with gold nanoparticles to form a GNP/PKCi hybrid [1]. Care must be taken with evaluating the biophysical properties of the hybrid as gold nanoparticles tend to aggregate in a solvent. When the nanoparticles aggregate, the color of the solution will change from pink to purple [2].
4.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1A.
4.1.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1A. Emphasize the solutions when the colors are mentioned to indicate that the color transitions from pink to purple.
[bookmark: _GoBack]Question: Can you provide image of the vials that are high-resolution? The images in Figure 1A become very blurry when zoomed in. Comment:  We took a shot of these with the videographer (4.1.2.) which could be used as an alternate image if you prefer. The good vial is on the left, with the poor vial on the right 
4.2. The samples are analyzed with a UV-Vis spectrophotometer, which is able to detect with a high degree of sensitively [1]. If the hybrid is not aggregated, the peak of a absorption should be at 525 nanometers [2].
4.2.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B.
4.2.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the peaks at 525 nm. All three data sets have a peak at the same location.
4.3. If the GNP is aggregated [1], the peak of absorption will be shifted to the right [2]. As can be seen, when aggregates have formed, the delta optical density decreases [3]. 
4.3.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1C.
4.3.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1C. Emphasize the data set for the Aggregated GNP/PKCi solution.
4.3.3. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1C. Remove all emphasis and hold on the figure for the remaining voiceover narration.



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Hisato Konoeda: When formulating the GNP-peptide hybrids, it is important to remember the ratio of peptides to GNP solution should be one to nine [1] [2].

5.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
5.1.2. Use shots from 2.2 and 2.3. Video Editor: These actions are all fairly simple, so use whatever looks best.

5.2. Hisato Konoeda: This GNP/PKCi formula can be used for ischemia reperfusion injury in organ systems other than the lung. Any peptides can attach to GNP if those peptides have a cysteine residue at the N terminus. This means that GNP/peptide hybrids can be used to transport other peptide drugs into the cell [1].

5.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
5.3. Hisato Konoeda: Rationally designed peptides are a new technology that can block specific protein-protein interactions inside of cells. The technique developed here can be used for delivery of new peptide drugs or for modified versions of existing drugs [1].

5.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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