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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 steps using the step numbers listed in this document. ______
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.__ The most critical aspect is to eliminate the fluorescent backgroud noise due to the added extracellular lactoferrin. The washing step (step 3.1) is therefore really crucial.
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations?

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to monitor the internalization of human lactoferrin into hepatic cells using both epifluorescence and confocal microscopy and to evaluate its inhibitory potential on the intracellular replication of the Hepatitis C Virus, or HCV. (Intro)
This is achieved by growing Huh-7 cells supporting the HCV subgenomic replicon. (P1)
Next, human lactoferrin is added to the growing cells, which allows the protein to enter the cells. (P2)  

Then, the cells are fixed and visualized using fluorescence microscopy (P3)
The results show that hepatocytes have the capacity to acquire hLF from their extracellular environment and that HCV subgenomic replicon staining is reduced in cells treated with hLF based on fluorescence microscopy.  (P4)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or PowerPoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Frédéric Picard-Jean: This method can help answer key questions in the hepatitis C virus field, such as the molecular mechanism by which lactoferrin inhibits the replication of the virus.  

Protocol (read by voice talent at JoVE):
2. Cell Preparation and Fixation
2.1. To begin, place a round cover glass in the bottom of each well of a 24-well plate [2.1.1-WIDE/MED] and use PBS to wash the wells [2.1.2-CU]. 

2.1.1. Talent at cell culture hood adding round coverslips into wells of plate

2.1.2. Talent adds PBS to wells

2.2. Seed Huh-7 cells carrying the HCV replicon at a density of 5 x 104 cells/well in DMEM supplemented with 10% FBS, 2 mM L-glutamine, 1 mM sodium pyruvate, and 250 mg/ml G-418 [2.2.1-CU-TXT].
2.2.1. Talent seeds cells (TEXT: seed to a higher density if no treatment)
2.3. Incubate the cells at 37°C and 5% CO2 overnight [2.3.1-WIDE].  The following day, treat the cells with 3 uM human lactoferrin, or hLF, purified from human milk [2.3.2-CU] and incubate for 0, 2, or 24 hours [2.3.3-WIDE]. [2.3.4-CU]
2.3.1. Talent places cells into incubator; B need another version for 2.3.3 below

2.3.2. Talent adds lactoferrin to cells

2.3.3. Use 2.3.1B here
2.3.4. Addition : 37C and 5% CO2
2.4. To prepare paraformaldehyde, or PFA, in sucrose, add 350 ml of PBS into a beaker and heat it to between 20 and 30°C [2.4.1-MED/CU].  Add 60g of sucrose and allow it to dissolve [2.4.2-CU] before dissolving 60g of PFA in the solution [2.4.3-CU].  Then slowly add 3-7 ml of 2N NaOH until a clear solution is obtained [2.4.4-CU].

2.4.1. Talent adds PBS to beaker and places on hot plate

2.4.2. Film as written

2.4.3. Talent adds PAF

2.4.4. Film as written

2.5. After using HCl to adjust the pH to 7.4 [2.5.1-CU], use PBS to bring the volume to 500 ml [2.5.2-CU].  Then with Whatman paper, filter the solution by gravity [2.5.3-CU].  Before use, add PBS to dilute the solution to 4% PFA and 4% sucrose [2.5.4-MED/CU-TXT]. 

2.5.1. Talent measures pH of solution and it reads 7.4 

2.5.2. Film as written

2.5.3. Film as written

2.5.4. Film as written (TEXT: store at 4°C 1 week max)

2.6. At the desired time after hLF treatment, use PBS to wash the cells twice for 1 minute each [2.6.1-CU] and use the diluted PFA/sucrose solution to fix the cells at room temperature for 20 minutes [2.6.2-MED/CU]. 
2.6.1. Talent adds PBS to wash cells

2.6.2. Talent adds PFA solution to fix cells    
3. Immunofluorescence Microscopy
3.1. To carry out immunofluorescence, use 0.15% Triton X-100 in PBS to permeabilize the fixed cells at room temperature for 5 minutes [3.1.1-CU].  After washing the cells with PBS, add 10% NGS in PBS and block for 20 minutes [3.1.2-CU].
3.1.1. Talent adds Triton-X 100 to cells

3.1.2. Talent removes last PBS wash (have PBS visible) and adds NGS to block cells  
3.2. In 10% NGS, dilute the primary antibody of interest [3.2.1-CU-TXT] and add to the cells [3.2.2-CU].  Incubate at room temperature for 4 hours or at 4°C overnight [3.2.3-WIDE/MED].  

3.2.1. Film as written (TEXT: e.g., mouse anti-hLF, 1:1000)

3.2.2. Film as written

3.2.3. Talent covers plate and walks away from it

3.3. With 10% NGS, wash the cells three times for 5 minutes each [3.3.1-CU] and add a fluorescently labeled secondary antibody diluted 1:1000 in NGS [3.3.2-CU].  Incubate in the dark at room temperature for 1 hour [3.3.3-MED].
3.3.1. Talent washes the cells by transferring the cell coated coverglass into an NSG filled well

3.3.2. Film as written

3.3.3. Talent covers samples and walks away

3.4. After washing the cells once with PBS for 5 minutes, apply DAPI [3.4.1-CU] and incubate in the dark at room temperature for 15 minutes [3.4.2-MED].  Use PBS to wash the cells twice [3.4.3-CU] and use a slow-fade mounting medium to mount the cells for microscopy.  Refer to the text protocol for control samples [3.4.4-CU-TXT].

3.4.1. Talent finishes washing cells and adds DAPI

3.4.2. Talent covers samples and walks away

3.4.3. Talent adds PBS to wash the cells

3.4.4. Talent adds mounting agent to mount cells (TEXT: store in dark at -20°C)

3.5. Finally, to image the samples, use epifluorescence or confocal microscopy with the appropriate filters [3.5.1-MED/MED OVER SHOULDER] and an oil immersion lens to increase the numerical aperture of the lens [3.5.2-CU].  [3.5.3-MED/CU-TXT]. 
3.5.1. Talent setting up microscope

3.5.2. Talent adds oil to sample or lens

3.5.3. Talent adjusts shutters (TEXT: keep overhead lights off)

4. Results: Cellular Uptake of Human Lactoferrin in Huh-7 Cells 
4.1. Following the addition of exogenous hLF to the hepatic Huh-7 cell line, a significant amount of hLF was detected inside the cytoplasm of hepatocytes. No hLF was observed inside the untreated cells.  These data confirm that hepatocytes have the capacity to acquire hLF from their extracellular environment [4.1.1-LM].
4.1.1. LAB MEDIA Figure 4, Editor, for a significant amount of hLF was detected, point out the red signal in the right hand human lactoferrin panel.  For ‘no hLF was observed…’, point out the black panel to the left of it.
4.2. To monitor the ability of hLF to inhibit the intracellular replication of HCV, Huh-7 cells supporting the HCV subgenomic replicon were treated with 3 uM hLF for 0, 2, or 24 hours.  Immunofluorescence shows that HCV subgenomic replicon staining was reduced ~50% in cells treated with hLF after 24 hours [4.2.1-LM].  
4.2.1. LAB MEDIA Figure 5, Editor, for the last sentence, point out the three HCV panels from left to right, pointing out the fading of the red signal.

4.3. Concomitant with the weaker HCV signal, detection of hLF accumulation began after 2 hours and strong hLF accumulation was observed after 24 hours [4.3.1-LM].
4.3.1. LAB MEDIA Figure 5, Editor, for accumulation began after 2 hours, point out the green dots in the middle human lactoferrin panel and the strong green signal in the right hand panel for 24 hours.
5. Conclusion (said by authors on camera)
5.1. Author name Frédéric Picard-Jean: Following this procedure, other methods like protein co-immunoprecipitation can be performed in order to answer additional questions like does the lactoferrin protein interact with specific HCV proteins?
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


