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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Steps 2, 3, 4, 5, 6.
D.  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. (Please do not list entire sections.) Steps 4.1-4.4
E.  Will the filming need to take place in multiple locations? (Y/N) N If yes, how far apart are the locations? ___________________________________________________


1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to develop a focused backbone cyclic peptidomemetic library with conformational diversity using microwave irradiation for novel anti-parasitic therapeutics. (Intro) 

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. OSK: This method can help develop novel tools to specifically target protein-protein interactions. 
1.2. NQ: The main advantage of this technique is that it is a general way to easily develop a focused peptidomemetic library with conformational diversity to inhibit specific targets for therapeutic applications.   


Protocol (read by voice talent at JoVE):
2. Fmoc-Protected Amino Acid Coupling
2.1. To begin this procedure, add 2.5 milliliters of the desired amino acid, 1 milliliter of activator, and 0.5 milliliters of activator base to a polypropylene cartridge [2.1.1-MED-TXT]. Place the cartridge in an automated microwave synthesizer and allow the coupling reaction to proceed for 300 seconds at 25 watts and 75 degrees Celsius [2.1.2-MED-over the shoulder-TXT]. 
2.1.1. *Film as written, TEXT: See text protocol for details on reagent preparation. 
2.1.2. Show talent placing cartridge in the synthesizer and starting the reaction, TEXT: 300 s, 25 W, 75 °C. 
2.2. Once the reaction is complete, wash the resin with 7 milliliters of N,N-dimethylformamide, or DMF, for 120 seconds at room temperature [2.2.1-CU]. 
2.2.1. Show the resin as talent adds DMF to it.
2.3. After repeating the previous step five times, add 7 milliliters of 20% piperidine in DMF with 0.1 molar 1-hydroxybenzotriazole, or HOBt to the polypropylene cartridge and incubate for 30 seconds at 45 watts and 75 degrees Celsius [2.3.1-MED-over the shoulder-TXT]. When finished, drain the reaction mixture [2.3.2-MED].  
2.3.1. Show talent adding the solution to the polypropylene cartridge and starting the reaction, TEXT: 30 s, 45 W, 75 °C.
2.3.1.1. Added shot to show the Incubation for 30 seconds since the proximity of that to the bench was not close enough to be taken as the shot instruction described in the script for MOTS shot
2.3.2. *Film as written
2.4. Next, add 7 milliliters of 20% piperidine in DMF with 0.1 molar HOBt to the  polypropylene cartridge and incubate for 180 seconds at 45 watts and 75 degrees Celsius [2.4.1-CU-TXT].
2.4.1. *Film as written, TEXT: 180 s, 45 W, 75 °C. 
2.4.2. Added to show incubation step separate shot
2.5. After draining the reaction mixture, wash the resin with 7 milliliters of DMF for 120 seconds at room temperature [2.5.1-MED]. Then, wash the resin with 7 milliliters of dichloromethane, or DCM, for 120 seconds at room temperature [2.5.2-MED-over the shoulder]. 
2.5.1. Show talent adding DMF to the resin.
2.5.2. *Film as written
3. Anhydride/Acid Coupling
3.1. For anhydride coupling, wash the resin with 7 milliliters of 1-methyl-2-pyrrolidinone, or NMP, for 120 seconds at room temperature [3.1.1-MED]. When finished, drain the reaction mixture [3.1.2-CU].
3.1.1. *Film as written
3.1.2. *Film as written
3.2. After repeating the previous step three times, dissolve 10 equivalents of the corresponding anhydride in 5 milliliters of NMP in a 50 milliliter polypropylene tube [3.2.1-MED-over the shoulder]. Then, add 1 equivalent of 4-dimethylaminopyridine, or DMAP, and 10 equivalents of N,N-diisopropylethylamine, or DIEA, to the solution [3.2.2-CU-TXT]. Add this mixture to the resin and incubate for 300 seconds at 25 watts and 75 degrees Celsius [3.2.3-MED-TXT]. 
3.2.1. *Film as written
3.2.2. *Film as written, TEXT: See Table 1 for solutions and reagent quantities.
3.2.3. *Film as written, TEXT: 300 s, 25 W, 75 °C.
3.2.4. Added to show incubation step separate shot
3.3. After washing the resin with NMP, wash it with 7 milliliters of DMF for 120 seconds at room temperature [3.3.1-MED-over the shoulder].  
3.3.1. *Film as written
3.3.2. Added to show the resin being washed with NMP… this was so both the NMP and DMF were separately shot due to lack of space at hood to have both included in one step
4. N-methyltrityl (Mtt) Protecting Group Deprotection 
4.1. At this point, transfer the resin to a polypropylene cartridge equipped with a cap plug and stopcock [4.1.1-MED].  
4.1.1. Show talent adding a DCM and NMP solution to the resin and then transferring it to the cartridge.
4.2. Once the resin has been washed with DCM, add 15 to 25 milliliters of a mixture of 1% trifluoroacetic acid, 5% triisopropylsilane, and 94% DCM to the polypropylene cartridge per one gram of resin [4.2.1-MED-over the shoulder-TXT].
4.2.1. *Film as written, TEXT: 1% TFA, 5% TIS, 94% DCM. 
4.3. Place the polypropylene cartridge on a shaker and shake for 5 minutes at room temperature [4.3.1-MED]. Following this, drain the solution from the polypropylene cartridge by applying a vacuum [4.3.2-CU]. 
4.3.1. *Film as written
4.3.2. *Film as written
4.4. After repeating the previous steps three times, wash the resin with 7 milliliters of DCM for 120 seconds at room temperature [4.4.1-MED-over the shoulder].
4.4.1. *Film as written
4.5. OSK: These steps are highly important as the trityl protecting group in several resins were found to be partially cleaved in trifluoroacetic acid DCM solutions. Removing methyltrityl cations from the resin beads is a slow process and requires multiple washes.
4.5.1. Talent speaks toward the camera, interview style. shot both in the lab and in the interview section since there was no clear instruction as to where it was meant to be shot
5. Cyclization of the Linear Peptide 
5.1. In a 50-milliliter polypropylene tube, dissolve 5 equivalents of benzotriazole-1-ly-oxy-tris-pyrrolidinophosphonium hexafluorphosphate in 5 milliliters of dibromomethane [5.1.1-MED]. Then, add 10 equivalents of DIEA to the solution [5.1.2-CU-TXT]. 
5.1.1. *Film as written
5.1.2. *Film as written, TEXT: See Table 1 for solutions and reagent quantities.
5.2. Add the mixture to the DCM-rinsed resin and incubate for 300 seconds at 25 watts and 75 degrees Celsius [5.2.1-MED-over the shoulder-TXT].
5.2.1. *Film as written, TEXT: 300 s, 25 W, 75 °C. 
5.2.2. [bookmark: _GoBack]Added to show the incubation step as separate shot
5.3. Following this, wash the resin with 7 milliliters of DCM for 120 seconds at room temperature [5.3.1-MED]. 
5.3.1. *Film as written
6. Cleavage and Deprotection of Side-Chain Groups
6.1. After two washes with DCM, transfer the resin to a polypropylene cartridge and wash twice with diethyl ether [6.1.1]. Dry the resin in a vacuum desiccator at room temperature for at least 3 hours over potassium hydroxide [6.1.2].
6.1.1. Show talent placing the resin in the vacuum desiccator.
6.1.2. *Film as written
6.2. Next, add 10 milliliters of a pre-cooled trifluoroacetic acid cleavage cocktail to every one gram of resin [6.2.1-CU-TXT].
6.2.1. Show resin as talent adds cocktail to it, TEXT: TFA cleavage cocktail: 90% TFA, 2.5% H2O, 2.5% triisopropylsilane, 5% phenol.   
6.3. Place the polypropylene cartridge on a shaker and shake for 3 hours at room temperature [6.3.1-MED-over the shoulder]. Following this, collect the cleavage solution by filtering the resin into a 50-milliliter polypropylene tube [6.3.2.-MED-TXT].
6.3.1. *Film as written
6.3.2. *Film as written, TEXT: Use frit in 12 ml polypropylene cartridge
6.4. Add 35 milliliters of cold diethyl ether to the tube [6.4.1-CU]. Centrifuge for 5 minutes at 1207 x g at 4 degrees Celsius [6.4.2-MED-TXT]. Then, decant the ether layer [6.4.3-MED-over the shoulder]. 
6.4.1. *Film as written
6.4.2. Show talent placing the tube in the centrifuge and turning it on, TEXT: 5 min, 1207 x g, 4 °C.
6.4.3. *Film as written
7. Kaiser (Ninhydrin) Test
7.1. For the Kaiser test, prepare Solution A by dissolving 16.5 milligrams of potassium cyanide in 25 milliliters of distilled water [7.1.1-CU]. Dilute 1 milliliter of the solution with 49 milliliters of pyridine [7.1.2-MED].
7.1.1. *Film as written
7.1.2. *Film as written  
7.2. Next, prepare Solution B by dissolving 1 gram of ninhydrin in 20 milliliters of ethanol [7.2.1-MED-over the shoulder]. Prepare Solution C by dissolving 40 grams of phenol in 20 milliliters of ethanol [7.2.2-MED].
7.2.1. *Film as written
7.2.2. *Film as written
7.3. After the solutions have been prepared, transfer a few beads from the resin to a test tube [7.3.1-CU]. Add three drops of each solution to the tube and mix [7.3.2-MED]. 
7.3.1. Show the test tube as talent adds the beads to it.
7.3.2. *Film as written
7.4. Finally, heat the test tube on a heating block at 110 degrees Celsius for 5 minutes [7.4.1-MED-over the shoulder-TXT]. 
7.4.1. Show talent placing the tube in the heating block [7.4.1], TEXT: Blue colored beads indicate incomplete coupling reaction or Fmoc deprotection [7.4.2].
7.4.2. Added as a CU to show tube with coupling reaction with blue colored solution

8. Results: Synthesis of Cyclic Peptides Using Microwave Irradiation
8.1. Synthesis of the backbone cyclic peptides was performed using an automated microwave synthesizer on solid support, following the Fmoc (pronounced F-mock) t-butyl protocol [8.1.1-LM].
8.1.1. Figure-3.pdf 
8.2. The product was analyzed by mass spectrometry [8.2.1-LM], and its degree of purity was determined using HPLC [8.2.2-LM]. 
8.2.1. Figure-4-MS.pdf
8.2.2. Figure-5-HPLC.pdf: Show Figure B.
8.3. Biological screening showed that peptide pL1 was active against Leishmania donovani, a parasite causing visceral leishmaniasis, the most severe leishmaniasis in humans [8.3.1-LM]. Peptide pL1 reduced parasite viability by 75% as compared with the control treatment [8.3.2-LM].
8.3.1. Qvit-Table-4.xlsx: Highlight pL1 row.
8.3.2. Qvit-Table-4.xlsx: Highlight parasite viability results for pL1 and pL2.

9. Conclusion (said by authors on camera)
9.1. OSK: Once mastered, this technique can be done in 3 to 5 days if it is performed properly.
9.2. NQ: Following this procedure, biological screens can be performed in order to identify a lead, biologically-active compound.
9.3. OSK: After its development, this technique paved the way for researchers in a wide array of fields to explore peptides as pharmacological regulators in basic research and therapeutics.
9.4. NQ: After watching this video, you should have a good understanding of how to develop a focused library of peptidomimetics with conformational diversity to specifically target protein-protein interactions.
9.5. OSK: Don't forget that working with trifluoroacetic acid can be extremely hazardous and precautions such as wearing eye protection, a lab coat, and gloves, while working in a well-ventilated hood should always be taken while performing this procedure.   


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.

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.
 2013, Journal of Visualized Experiments

