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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N
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.)          2.1, 2.2, 3.3, 4.1, 4.2
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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.) 2.2 and 4.2
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? N 
[bookmark: OLE_LINK201][bookmark: OLE_LINK202]
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Baozhen Zhang: This method can help answer key questions in the drug delivery field, such as targeted delivery of therapeutics to human cancers and placental trophoblasts [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style.
1.2. [bookmark: OLE_LINK309][bookmark: OLE_LINK310][bookmark: OLE_LINK316][bookmark: OLE_LINK317][bookmark: OLE_LINK318]Mingbin Zheng: The main advantage of this technique is that it is a simple and reproducible method to synthesize peptides conjugated nanoparticles [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Interview style.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 

N/A 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

N/A


Protocol: (read by voice talent at JoVE)


2. Synthesis of DNPs
2.1. [bookmark: OLE_LINK319][bookmark: OLE_LINK320]To begin, add 3 milliliters of 4% ethanol to a sterile 10-milliliter centrifuge tube [1-MED-TXT]. Then, add 90 micrograms of soybean lecithin stock solution, 210 micrograms of DSPE-PEG-carboxylic acid (Pronunciation: “Despy-peg”) stock solution, and 750 micrograms of DOX (Pronunciation: “Docks”) stock solution [2-CU].
2.1.1. Talent uses a pipette to add 3 mL of 4%ethanol to the centrifuge tube. SUBCHAPTER TEXT: To avoid DOX photochemical degradation, these operations should be performed in the dark.
2.1.2. Talent adds soybean lecithin stock solution, DSPE-PEG-COOH stock solution, and DOX stock solution to the centrifuge tube, in that order. Authors: Please label all containers so that the label is visible in the video. 
2.2. [bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK12]Use a 1-milliliter syringe to pipette 2 milligrams of PLGA stock solution [2.2.1]. Place the centrifuge tube in an ice bath on an ultrasonic processor and sonicate for 2 min [2.2.2-TXT]. Then, add PLGA stock solution dropwise into the centrifuge tube [2-2.2.3-TXT].
(Editor: The authors made significant changes to this step, so I’m not sure how any of these shots are slated now)
2.2.1. [Added Shot]: Talent uses a 1-milliliter syringe to pipette 2 milligrams of PLGA stock solution  
2.2.2. [Added Shot]: Talent places the tube in an ice bath on an ultrasonic processor. TEXT: 20 kHz, output amplitude 30%, 2 min
2.2.3. [bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Talent adds PLGA stock solution dropwise into the centrifuge tube and sonicates it TEXT: 20 kHz, output amplitude 30%, 5 min
2.3. To purify the DNPs, use a centrifuge filter to wash the solution in 0.1 molar MES buffer (Pronunciation: “Mess”) [1-CU]. Then, centrifuge the solution at 1,000 x g for 3 minutes at 4 degrees Celsius [2-CU-TXT].
2.3.1. Talent washes the solution in MES buffer. 
2.3.2. Talent places the centrifuge tube in the centrifuge, shuts the lid, and starts the spin. TEXT: Repeat wash 3x
3. Conjugation of Peptides to DNPs
3.1. To begin ester activation, add 0.4 milligrams of EDC to 1 milliliter of DNPs [1-CU]. Then, add 0.24 milligrams of NHS to the reaction [2-CU].
3.1.1. Talent adds EDC to 1 mL of DNPs.
3.1.2. Talent adds NHS to the reaction. 
3.2. [1-MED]. Then, allow the reaction to occur for up to 1 hour at room temperature in the dark [2 1-MED]. After this, mix the reaction components thoroughly and place the reaction on a shaker [2-MED].
3.2.1. Talent inverts the tube to mix the reaction and places the tube on a shaker. Talent covers the tube in foil Videographer: Obtain multiple usable takes. This shot will be repeated. 
3.2.2. Talent covers the tube in foil places the tube on shaker and sets the tube aside to incubate at room temperature. 
3.3. To start the amine reaction, use PBS to increase the buffer pH to 7.2 to 7.5 [1-CU]. Then, add 0.5 milligrams of pICSA-targeting peptide to the reaction solution [2-CU].
3.3.1. Talent adds PBS to the buffer. Talent checks the pH of the buffer. 
3.3.2. Talent adds pICSA-targeting peptide to the reaction solution. 
3.4. Mix the solution well and place it on a shaker [1-MED]. Then, allow the reaction to proceed at 4 degrees Celsius overnight in the dark [2-MED-over the shoulder].
3.4.1. Use 3.2.1. Talent opens the incubator door and put the tube on a shaker  
3.4.2. Talent places the reaction tube into an incubator and shuts the incubator door. Talent turns on the shaker and shuts the incubator door.
3.5. The next day, fill dialysis bags with the conjugate solution [1-CU]… and purify the pICSA-DNPs with PBS buffer at room temperature for 24 hours in the dark [2-MED-over the shoulder]. 
3.5.1. Talent adds the conjugate solution to a dialysis bag. 
3.5.2. Talent places the dialysis bag in PBS buffer, in an incubator and shuts the incubator door turns on the shaker and covers a box to away from light
4. Fluorescence Microscopy Assessment of pICSA-Targeted Nanoparticle Uptake in Choriocarcinoma (JEG3) Cells
4.1. [bookmark: OLE_LINK199][bookmark: OLE_LINK200]After culturing cells according to the text protocol, remove the media and add 1 milliliter of fresh, cold media with 5% FBS and pICSA-DNPs or DNPs [1-CU]. Then, incubate the cell and nanoparticle mixture for 1 hour at 4 degrees Celsius [2-MED-over the shoulder].
4.1.1. Talent removes the media from the cultured cells and replaces it with no phenol red fresh, cold media.
4.1.2. Talent places the cells and nanoparticle mixture in the incubator and shuts the incubator door.
4.2. [bookmark: OLE_LINK197][bookmark: OLE_LINK198]After this, remove the media and wash the cells 3 times with PBS [1-CU]. Then, add 1 milliliter of fresh media [2-CU]…, and incubate the cells for 30 minutes at 37 degrees Celsius [3-MED].
4.2.1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Talent uses a pipette to remove the media and washes the cells with PBS once. Videographer: Obtain multiple usable takes, this shot is repeated. 
4.2.2. Talent adds fresh media to the cells. 
4.2.3. Talent places the cells in the incubator and closes the incubator door.
4.3. After this, remove the media and wash the cells 3 times with PBS [1-CU], then, add 2 milliliters of cold 4% PFA and incubate the mixture at room temperature for 10 minutes [2-MED].
4.3.1. Use 4.2.1. Talent uses a pipette to remove the media and washes the cells with PBS once.
4.3.2. Talent adds PFA to the cells and sets them off to the side to incubate at room temperature. 
4.4. Remove the PFA and wash the cells with 2 milliliters of PBS [1-CU]. Then, add 1 milliliter of PBS with DAPI for nuclei staining [2-CU]… and allow the mixture to incubate at room temperature for 10 minutes [3-MED].
4.4.1. Talent removes the PFA from the cells and washes the cells with PBS. 
4.4.2. Talent adds PBS with DAPI to the cells.
4.4.3. Talent sets the container of cells and PBS with DAPI off to the side to incubate at room temperature. 
4.5. Finally, add mounting medium [4.5.1A] and image the fluorescence with a fluorescence microscope [1-MED] [4.5.1B].
[bookmark: _GoBack]4.5.1A. [Added Shot]: Talent adds mounting medium. 
4.5.1B. Talent transfers the cells to the microscope and looks through the scope. 
5. Results: Characterization and Cellular Uptake of plCSA-DNPs
5.1. Using this protocol, DNPs were successfully prepared and conjugated to pICSA-BP. After conjugation, the diameter of the primary DNPs increased to approximately 109 nanometers [1-LM].
5.1.1. Figure 2: Video editor: Emphasize subfigure B when the VO says “increased to approximately 109 nanometers. 
5.2. The TEM (Pronunciation: “tem” rhymes with hem) images of the DNPs and the pICSA-DNPs showed that the particles were well dispersed and generally demonstrated spherical morphology [1-LM]. The zeta potential of the nanoparticles was -20.1 and -29.9 millivolts, indicating that the nanoparticles were highly stable [2-LM].
5.2.1. Figure 3: Video editor: When VO refers to the spherical morphology of the nanoparticles, emphasize one of the particles from the figure. 
5.2.2. Table 2: Video editor: Show Table 2. 
5.3. The JEG3 cellular uptake assay indicated the pICSA-DNPs bound to the JEG3 cells within 30 minutes [1-LM]. Therefore, pICSA-BP was efficiently conjugated to the surface [2-LM].
5.3.1. Figure 5: Video editor: Show figure 5. 
5.3.2. Figure 5: Video editor: Emphasize only the bottom row of images from figure 5. Retain the labels along the top of the figure (i.e. DOX, DAPI, and Merge). 




6. Conclusion (said by authors on camera)

6.1. [bookmark: OLE_LINK3]Xiujun Fan : While attempting this procedure, it’s important to remember to sonicate  the mixture for 1-2 min before adding PLGA. (step 2.2) [1-MED].
6.1.1. Named author states the above, looking slightly off to the side. Interview style. 
6.2. Xiujun Fan: Following this procedure, other methods like HPLC assay can be performed in order to determine the conjugation efficiency more accurately [1-MED].
6.2.1. Named author states the above, looking slightly off to the side. Interview style.
6.3. Xiujun Fan: After its development, this technique paved the way for researchers in the field of reproductive biology to explore the possibility of placenta targeting treatment in pregnancy complications [1-MED].
6.3.1. Named author states the above, looking slightly off to the side. 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.


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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