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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.3., 2.4., 2.8., 4.12., 4.14.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1. For liver perfusion, after exposing the portal vein and inferior vena cava (IVC) carefully insert a 24-gauge catheter into the IVC just at the bifurcation with the right renal vein. You should be comfortable, and no shaking hands when you are inserting the catheter. Another mouse can be used as backup for that, as well.
E. Will the filming need to take place in multiple locations? Y, different rooms same building
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. Esam Salem: This method can help answer key questions in various metabolic disease research fields about molecular alterations of hepatic energy and protein biosynthesis in obesity, non-alcoholic fatty liver, and type-2 diabetes. 

1.2. Esam Salem: The main advantages of this technique are that it facilitates the isolation of functional primary mouse hepatocytes and the detection of hepatic nascent proteins via a non-radioactive labeling substrate.   

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

1.3. Vishnu Priya Borra: Visual demonstration of this method is critical, as the perfusion steps are difficult to learn because of the small and thin mouse blood vessels.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) Cincinnati Children Hospital Medical Center. 
Protocol: (read by voice talent at JoVE)
2. Liver Perfusion and Extraction
2.1. For liver perfusion, carefully insert a 24-gauge catheter into the inferior vena cava, or IVC, just at the bifurcation with the right renal vein [1-WIDE-TXT].

2.1.1. Talent inserting catheter (Videographer: More Talent than mouse in shot) (TEXT: See text for full mouse preparation/liver exposure details)
2.2. Remove the catheter needle, maintaining the position of the cannula within the IVC [1-CU], and connect a 24-gauge cannula with perfusion tube by using connector [2-MED].
2.2.1. Needle being removed while catheter is held

2.2.2. Talent connecting cannula to perfusion tube (Videographer: More Talent than mouse in shot)

2.3. Begin perfusing the liver with warm HBSS minus at a 4 mL/min flow rate [1-CU], quickly cutting the splenic vein to drain out the internal blood [2-ECU].
2.3.1. Liver being perfused

2.3.2. Splenic vein being cut

2.4. After 10 minutes, perfuse the mouse liver with 35 mL of HBSS plus supplemented with collagenase Type X at a flow rate of 4 mL/min [1-MED-TXT], clamping the splenic vein for about 10 seconds every few minutes to facilitate distribution of the perfusate throughout the liver [2-CU].
2.4.1. Talent switching perfusion tubes (TEXT: See text for all reagent/medium preparation details)
2.4.2. Vein being clamped

2.5. When all of the collagenase has been perfused, transfer the liver onto a lab tissue [1-CU] before stopping the pump to avoid blood backflow into the liver [2-MED].
2.5.1. Liver being cut off and placed onto a lab tissue
2.5.2. Talent stopping pump

2.6. Use forceps to remove the gallbladder [1-CU] and gently wipe the liver with a fresh lab tissue to remove any blood [2-CU].
2.6.1. Gallbladder being removed
2.6.2. Liver being wiped 
2.7. Place the liver in a 100-mm Petri dish containing 5 mL of fresh, warm HBSS plus supplemented with collagenase [1-MED] and use straight-tipped forceps to gently remove the liver capsule [2-CU].

2.7.1. Talent placing liver into dish, with HBSS plus container visible in frame

2.7.2. Capsule being removed
2.8. Use the forceps to carefully disperse the parenchymal tissue [1-ECU] and add 15 mL cold DMEM to the Petri dish [2-MED].
2.8.1.  Tissue being dispersed

2.8.2.  Talent adding medium to dish, with medium label visible in frame
2.9. Shake the torn liver gently to release the residual parenchymal cells into the medium [1-CU] and add another 15 mL of cold DMEM to the dish to acquire the rest of the cells [2-CU].
2.9.1.  Liver being shaken

2.9.2.  Medium being added to dish, with medium container label visible in frame
2.10. Then filter the tissue slurry through a 100-micron cell strainer into a 50-mL conical tube on ice [1-MED].
2.10.1.  Talent adding tissue to filter, with ice visible in frame
3. Primary Mouse Hepatocyte Isolation
3.1. To isolate the primary mouse hepatocytes, collect the cells by centrifugation [1-WIDE-TXT] and resuspend the pellet in 10 mL of fresh DMEM [2-CU].

3.1.1. Talent adding tube(s) to centrifuge (TEXT: 2 min, 60 x g, 4 °C)

3.1.2. Shot of pellet, then medium being added to cells, with medium container label visible in frame
3.2. Carefully layer the cells over a 40% density gradient buffer for density gradient separation [1-CU-TXT], discarding the cells from the upper and middle layers after centrifugation [2-CU].

3.2.1. Cells being layered (TEXT: 10 min, 800 x g, 4 °C, no brake)

3.2.2. Shot of layers, then cells being collected
3.3. Resuspend the primary parenchymal hepatocyte pellet with 2-3 mL of William’s medium E to avoid collecting dead cells from the wall of the tube [1-MED] and transfer to the cells into a new 50-mL tube [2-CU].
3.3.1. Talent adding medium to pellet, with medium container visible in frame

3.3.2. Cells being added to tube

3.4. Mix the cells with an additional 7-8 mL of William’s E medium before centrifugation [1-MED-TXT] and resuspend the pellet in 10, 20, or 30 mL of fresh William’s medium E depending on the size of the pellet [2-CU].

3.4.1. Talent mixing medium/cells (TEXT: 1 min, 800 x g, 4 °C)

3.4.2. Shot of pellet, then medium being added to pellet, with medium container label visible in frame

3.5. After counting, seed 6 x 105 cells to each well of a 6-well plate for a 2-3-hour incubation at 37 °C [1-MED-over the shoulder].

3.5.1. Talent adding cells to well(s)

3.6. At the end of the incubation, replace the medium with DMEM supplemented with 10% fetal bovine serum and Anti-Anti to remove the dead and unattached cells [1-CU] and return the cells to the incubator overnight [2-MED].
3.6.1. Medium being added to wells, with 10% FBS and anti-anti container labels visible in frame

3.6.2. Talent adding cells to incubator
4. Polyacrylamide Gel Electrophoresis (PAGE) Analysis
4.1. For metabolic labeling of the cells, wash the primary hepatocytes two times with 2 mL/well of 37 °C-PBS [1-WIDE] and treat the cells with methionine-free DMEM medium for 30 minutes to deplete the cytoplasmic methionine reserves [2-MED].

4.1.1. Talent adding PBS to cells
4.1.2. Talent adding methionine-free DMEM medium to cells with methionine-free DMEM medium container visible in frame Video editor: The authors removed these shots but not their corresponding VO. I do not know if something else was filmed in its stead. 
4.2. At the end of the incubation, wash the primary hepatocytes two times with fresh 37 °C-PBS [1-MED-over the shoulder] and treat the cells with fresh methionine-free DMEM medium supplemented with 25 micromolar L-Azidohomoalanine, or AHA, for 4-6 hours [2-CU-TXT].

4.2.1. Talent adding PBS to well(s)
4.2.2. Medium being added to cells, with medium and L-Azidohomoalanine container labels visible in frame [TEXT: Optional: Add chemical(s) of interest in presence of AHA to investigate effects on nascent protein expression levels] Video editor: The authors removed these shots but not their corresponding VO. I do not know if something else was filmed in its stead. 
4.3. At the end of the second incubation, add 200 microliters of lysis buffer to each well for 15-30 minutes on ice [1-MED].

4.3.1. Talent adding lysis buffer to well(s), with lysis buffer container and ice visible in frame Video editor: The authors removed these shots but not their corresponding VO. I do not know if something else was filmed in its stead. 
4.4. At the end of the lysis, tilt the plate to allow collection of the lysate from each well [1-CU] and pool the plate contents in a 1.7 mL tube [2-CU].

4.4.1. Plate being tilted/cells being collected

4.4.2. Cells being added to tube Video editor: The authors removed these shots but not their corresponding VO. I do not know if something else was filmed in its stead. 
4.5. Use a probe sonicator to sonicate the cell lysate three times on ice for 5 seconds per sonication to solubilize the proteins and disperse the DNA [1-MED] followed by 5 minutes of vortexing [2-CU].
4.5.1. 10-12 s Talent sonicating cells

4.5.2. Lysate being vortexed Video editor: The authors removed these shots but not their corresponding VO. I do not know if something else was filmed in its stead. 
4.6. Then centrifuge the protein solution [1-MED-TXT], transfer the clear supernatant to a new tube [2-CU], and measure the protein concentration two times [3-MED].

4.6.1. Talent adding tube(s) to centrifuge (TEXT: 10 min, 21130 x g, 4 °C)

4.6.2. Supernatant being added to tube

4.6.3. Representative shot of Talent measuring protein concentration Video editor: The authors removed these shots but not their corresponding VO. I do not know if something else was filmed in its stead. 
4.7. For azide-modified nascent protein labeling, add 20-40 micrograms of cell lysate to 50 microliters of 2x reaction buffer [1-CU].

4.7.1. Lysate being added to reaction buffer, with reaction buffer container label visible in frame

4.8. Bring the volume to 80 microliters with distilled deionized water [1-MED] and vortex the protein solution for 5 seconds [2-CU].

4.8.1. Talent adding DDW to tube, with DDW container visible in frame

4.8.2. Tube being vortexed

4.9. Add 5 microliters of copper sulfate to the cells for another 5-second vortex [1-MED] followed by 5 microliters of reaction buffer additive 1 with 5 seconds of vortexing [2-CU].

4.9.1. Talent adding copper sulfate to cells, with copper sulfate container visible in frame

4.9.2. Reaction buffer additive 1 being added to cells, with reaction buffer additive 1 container and vortex visible in frame

4.10. After a 3-minute incubation, add 10 microliters of reconstituted reaction buffer additive 2 to the cells for another 5-second vortex [1-MED] and rotate the sample for 20 minutes at 4 °C on a multi-rotator machine protected from light [2-CU].
4.10.1.  Talent vortexing cells, with reconstituted reaction buffer additive 2 container visible in frame
4.10.2.  Sample rotating on rotator
4.11. At the end of the rotation, add 300 microliters of methanol to the lysate [1-MED] followed by 75 microliters of chloroform [2-CU] and 200 microliters of double distilled water [3-CU-TXT].
4.11.1.  Talent adding methanol to tube, with methanol container visible in frame

4.11.2.  Chloroform being added to tube, with chloroform container label visible in frame

4.11.3.  DDW being added to tube, with DDW container label visible in frame (TEXT: Vortex 5 s between each reagent addition)
4.12. Collect the labeled protein by centrifugation [1-MED-TXT] and add 250 microliters of fresh methanol to the pellet [2-CU].
4.12.1.  Talent adding tube(s) to centrifuge (TEXT: 5 min, 21130, 4 °C)

4.12.2.  Methanol being added to tube, with methanol container label visible in frame

4.13. After vortexing, centrifuge the lysate again [1-MED-over the shoulder] and cover the bare pellet with a lint-free tissue for 15 minutes at room temperature [2-CU].

4.13.1.  Talent placing tube(s) into centrifuge

4.13.2.  Shot of pellet without supernatant, then tube being covered

4.14. For PAGE (page) analysis, solubilize the dried pellet in 20 microliters of loading buffer without beta-mercaptoethanol [1-WIDE] and vortex the pellet for 10 minutes [2-MED].

4.14.1.  Talent adding buffer to tube, with buffer container visible in frame

4.14.2.  Talent vortexing pellet

4.15. Next, heat the protein in a 70 °C heat block for 10 minutes [1-CU] and load the sample onto a 10% sodium dodecyl sulfate gel for tetramethylrhodamine detection [2-CU].
4.15.1.  Tube being placed onto heat block

4.15.2.  Sample being added to well
4.16. Then use a variable mode laser scanner for the precise quantitation of the AHA-labeled nascent proteins [1-MED]. 
4.16.1.  Talent adding gel to scanner
5. Results: Representative Nascent Protein Expression Analyses
5.1. Histologically, live and attached primary hepatocytes appear typically polygonal or hexagonal in shape [1-LM], with a clearly-outlined membranous boundary after 24 hours of culture [2-LM].

5.1.1. Figure 2.png: Video Editor: please emphasize polygonal/hexagonal cells in 2 and 12 h images
5.1.2. Figure 2.png: Video Editor: please emphasize at least one cell membrane in 24 h image

5.2. To confirm whether the isolated cells are primary hepatocytes [1-LM], in this experiment, albumin protein expression levels were compared in isolated primary mouse hepatocytes [2-LM], mouse embryonic fibroblasts [3-LM], a mouse hepatoma cell line [4-LM], and mouse livers [5-LM].
5.2.1. Authors: please upload the graph from Figure 3 through the submission link as its own .ai or .psd file without the brackets, asterisks, dollar signs, or pound signs: no animation

5.2.2. Figure 3: Video Editor: please add PMHs data bar OR emphasize PMHs x-axis text
5.2.3. Figure 3: Video Editor: please add MEFs data bar OR emphasize MEFs x-axis text
5.2.4. Figure 3: Video Editor: please add Hepa1-6 data bar OR emphasize Hepa1-6 x-axis text
5.2.5. Figure 3: Video Editor: please add Liver data bar OR emphasize Liver x-axis text
5.3. The albumin protein expression was detected in primary mouse hepatocytes [1-LM] and mouse livers [2-LM] but was not detectable in either mouse embryonic fibroblasts or hepatoma cell line cells [3-LM].
5.3.1. Figure 3: Video Editor: please emphasize PMHs data bar
5.3.2. Figure 3: Video Editor: please emphasize Liver data bar
5.3.3. Figure 3: Video Editor: please emphasize MEFs and Hepa1-6 data bars
5.4. Primary hepatocyte treatment with 10 micromolar rotenone for 4 or 6 hours revealed a robust induction of hepatic AMP-activated protein kinase [1-LM] as detected by increased phosphorylation levels on hepatic AMP-activated protein kinase-T172, similar that to those observed in vivo [2-LM].
5.4.1. Authors: please upload the graph from Figure 4 through the submission link as its own .ai or .psd file without the brackets and asterisks: Video Editor: please add brackets and asterisks as in original Figure 4
5.4.2. Figure 4: no animation

5.5. Indeed, five hours of 10-micromolar rotenone treatment had profound inhibitory effects on nascent protein synthesis in treated primary hepatocytes [1-LM] compared to untreated control cells as demonstrated by a chemo-selective ligation reaction assay [2-LM]. 
5.5.1. Figure 5.png: Video Editor: please emphasize light grey band in + lane next to dark grey band in - lane
5.5.2. Figure 5.png: Video Editor: please emphasize dark grey band in - lane next to light grey band in + lane
6. Conclusion (said by authors on camera):
6.1. Esam Salem: While attempting this procedure, it’s important to remember to prepare all of the required reagents and mediums in advance.
6.2. Dr. Nakamura: After its development, this technique paved the way for researchers in the field of hepatic metabolic pathophysiology to explore the molecular mechanisms of hepatic protein-energy dysregulation in obesity or type 2 diabetes in isolated primary mouse hepatocytes.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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 the filenames of all the media to be included into the video here.
Figure 2.png

Figure 5.png
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 in the email accompanying the finalized script.
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