Submission ID #: 55585
Editor Name: Brigid Stadinski
Videographer name: Jens Tomat
Film Date: 01/25/2017
Authors and Affiliations: 

Kathrin Rösch1, Marcel Kwiatkowski2, Hartmut Schlüter2, and Eva Herker1
1Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Hamburg, Germany

2Core Facility Mass Spectrometric Proteomics, University Medical Center Hamburg-Eppendorf, Hamburg, Germany
Title: Lipid Droplet Isolation for Quantitative Mass Spectrometry Analysis
Corresponding Author: 
Eva Herker: eva.herker@hpi.uni-hamburg.de

Co-authors corresponding info:

kathrin.roesch@hpi.uni-hamburg.de
m.kwiatkowski@uke.de

h.schlueter@uke.de

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 by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 

4.7, 4.10, 4.11, 4.12, 4.14, 4.15 __________________________________________
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 to be filmed by their protocol numbers. (Please do not list an entire section.) 4.11, 4.15______________________

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 isolating lipid droplets for quantitative mass spectrometry is to understand the function of these organelles, for example, in the replication of pathogens such as the hepatitis C Virus. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Eva Herker: This method can help answer key questions in the infectious disease field, such as why pathogens target lipid droplets [1-MED]. 
1.1.1. Eva speaks toward camera, interview style.
1.2. Eva Herker: The main advantage of this technique is that cells from treatment and control conditions are mixed prior lipid droplet isolation.  This minimizes errors due lysis of the cells and subsequent isolation steps [1-MED].   
1.2.1. Eva speaks toward camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Kathrin Rösch: Though this method can provide insight into the replication of pathogens, it can also be applied to other experiments, such as environmental stress or drug treatment [1-MED].
1.3.1. Kathrin speaks toward camera, interview style.
Protocol (read by voice talent at JoVE):

2. Preparation of media for Stable Isotope Labeling with Amino acids in Cell culture (SILAC)
2.1. To begin, remove 50 milliliters from each bottle of DMEM medium and add 50 milliliters of dialyzed fetal calf serum [1-MED].
2.1.1. Talent removes 50 mL from each bottle of DMEM medium and adds 50 milliliters of dialyzed fetal calf serum.
2.2. Next, dissolve 50 milligrams of carbon-thirteen labeled Lysine and 50 milligrams of carbon-thirteen labeled Arginine in 1 milliliter of medium [1-CU].  Mix thoroughly and add the amino acids to the DMEM plus FCS medium [2-MED-over the shoulder].
2.2.1. 13C lysine and 13C Arginine as talent dissolves in 1 mL of medium. 
2.2.2. Talent mixes the amino acids and adds them to the DMEM + FCS medium.
2.3. Then, add PenStrep and glutamine substitute [1-MED].  Sterile-filter the medium using a 0.45-micron filter [2-CU], and label the bottle as “heavy” SILAC (pronounced as “sahy-lak”) medium [3-MED-over the shoulder].
2.3.1. Talent adds PenStrep and glutamine substitute.
2.3.2. Medium as it filters through a 0.45 micron filter.
2.3.3. Talent labels the bottle as “heavy” SILAC medium.
2.4. To prepare the “light” medium, repeat these steps using 50 milligrams of Arginine and 50 milligrams of Lysine [1-MED-over the shoulder].  Label the bottle as “light” SILAC medium [2-CU].
2.4.1. Talent dissolves unlabeled Arginine and Lysine in medium. Not filmed – Editor, please use 2.2.2. Take 2
2.4.2. Talent labels the bottle as “light” SILAC medium
3. SILAC-labeling and amino acid incorporation control
3.1. Trypsinize the cells and split into 2 wells of a 6-well culture plate.  One well should contain 2 milliliters of the “heavy” SILAC medium and the other 2 milliliters of the “light” SILAC medium [1-MED-over the shoulder-TXT].
3.1.1. Talent splits the cells into the “heavy” SILAC medium well and the “light” SILAC medium well.  TEXT Overlay: split 1 x 105 Huh7.5 cells
3.1.2. Added shot: CU: of a 6-well culture plate containing 2 mL of medium Editor, use at end of 3.1 if possible
3.2. Culture the cells for at least 6 passages.  After 6 passages, the incorporation of the “heavy” amino acids should be more than 95% [1-MED-TXT].
3.2.1. Talent works at the cell culture hood to TEXT Overlay: split ratio: 1:6
3.3. Harvest one million cells of the “heavy”- and “light”-labeled cell population to analyze the incorporation efficacy [1-CU].  After washing the cells in 1 x PBS, pellet them by centrifugation for 5 minutes at 160 x g and 4 degrees Celsius [2-MED-over the shoulder].
3.3.1. Dish of cells as talent pulls them out of the incubator to harvest them.
3.3.2. Talent places the cells into the centrifuge, shuts lid and turns on.
3.4. Resuspend the cell pellets in 150 microliters of MS-buffer [1-MED-TXT]. Next, incubate the cells on ice for 30 minutes [2-MED].  Then, lyse the cells by sonication at 4 degrees Celsius [3-MED-over the shoulder].
3.4.1. Cells as talent resuspends them on ice in 150 microliters of MS-buffer from a labeled container.  TEXT Overlay: see text for MS-buffer recipe
3.4.2. Talent puts cells on ice.
3.4.3. Talent sonicates
3.5. Remove the cell debris by centrifugation for 10 minutes at 11,000 x g and 4 degrees Celsius [1-MED].  Transfer the supernatant to a new tube and determine the protein concentration with a detergent-compatible protein assay [2-CU].
3.5.1. Talent places the cells into the cells into the centrifuge, shuts the lid and starts the run.
3.5.2. Supernatant as talent transfers it to a new tube.  Use labeled containers.
3.6. Then, mix 75 micrograms of protein with 6 x sample buffer [1-MED-over the shoulder-TXT].  After boiling at 95 degrees Celsius for 5 minutes, separate the proteins by SDS-PAGE in SDS running buffer at 180 Volts for approximately 1 hour [2-CU-TXT].
3.6.1. Talent mixes the protein with 6 x sample buffer.  Use labeled containers.  TEXT Overlay: see text for 6 x sample buffer
3.6.2. SDS-PAGE gel as talent loads the sample there.  TEXT Overlay: see text for SDS running buffer
4. Lipid droplet isolation of SILAC-labeled Huh7.5 cells
4.1. Infect the “light” population of cells with a hepatitis C reporter virus by incubating them with virus stocks for 4 hours at 37 degrees Celsius [1-MED-over the shoulder-TXT].
4.1.1. Talent infects cells.  TEXT Overlay: see text for more info
4.2. Expand HCV-infected “light” cells and non-infected “heavy” cells as described in the text protocol If using an HCV strain that carries a blasticidin (pronounced as “blas-tuh-sih-din”) resistance gene, add 10 micrograms per milliliter of blasticidin-S to the “light” medium to select for HCV-positive cells [1-MED].
4.2.1. Talent works to expand the cells.  Talent adds 10 micrograms/mL of blasticidin S to the “light” medium.  Use labeled containers.
4.2.2.  DELETED
4.3. One day prior to lipid droplet isolation, wash the cells with PBS [1-?], trypsinize, and resuspend in the corresponding “light” or “heavy” medium [2-MED].  Count the cells using a Neubauer counting chamber [3-CU]. 
4.3.1. Talent works in the cell culture hood to wash the cells with PBS
4.3.2. Added shot: trypsinize and resuspends in medium
4.3.3. Neubauer counting chamber as talent counts the cells.
4.4. Then, seed seven million cells of each population in a 150-square centimeter cell culture dish [1-MED].  Prepare at least 5 dishes per “light” and “heavy” cell population [2-CU].  Culture the cells in 30 milliliters of medium per dish overnight [3-MED-over the shoulder].
4.4.1. Talent seeds the cells in a 150-square centimeter cell culture dish.  Continue action in next shot.
4.4.2. Multiple labeled dishes as talent prepares them all.
4.4.3. Talent places the dishes into the incubator.
4.5. The next day, remove the medium and wash the cells in 1 x PBS [1-MED].  Detach the cells in 1 x PBS using a cell scraper [2-CU].
4.5.1. Talent removes the medium and washes the cells in 1x PBS from a labeled container.
4.5.2. Cells as talent detaches them using a cell scraper. 
4.6. After counting both cell populations as before, pool equal cell numbers in 50-milliliter centrifuge tubes [1-MED-over the shoulder].  Pellet the cells by centrifugation for 5 minutes at 160 x g and 4 degrees Celsius [2-MED].
4.6.1. Talent pools equal cell numbers into labeled 50-milliliter centrifuge tubes. 
4.6.2. Talent places the samples into the centrifuge, shuts the lid and turns on.
4.7. Remove the PBS and resuspend the cell pellet in 1 milliliter of sucrose buffer [1-MED-over the shoulder-TXT].  Transfer the cell suspension to a tight-fitting Dounce homogenizer before lysing the cells with 200 strokes, on ice [2-CU].
4.7.1. Talent removes the PBS and resuspends the cell pellet in 1 mL of sucrose buffer.  TEXT Overlay: see text for sucrose buffer
4.7.2. Tight-fitting Dounce homogenizer as talent transfers the cells there to lyse the cells.
4.8. Then, transfer the lysate into a 1.5-milliliter microfuge tube and spin down the nuclei and cell debris for 10 minutes at 1,000 x g and 4 degrees Celsius [1-MED-over the shoulder].
4.8.1. Talent places the 1.5 mL microfuge tube with lysate into the centrifuge, shuts and lid and starts the run.
4.9. After centrifugation, store an aliquot of 25 microliters of the post-nuclear fraction, or PNS, at minus 20 degrees Celsius as an input control [1-CU-TXT].
4.9.1. Sample as talent transfers 25 microliters of the PNS to a new tube.  TEXT Overlay (as “at minus 20 degrees Celsius” is narrated): store input control at -20 ºC
4.10. Place the rest of the PNS fraction at the bottom of centrifuge tube [1-MED-over the shoulder] and overlay with approximately 3 milliliters of the lipid droplet wash buffer [2-ECU-TXT].
4.10.1. Talent transfers the rest of the PNS fraction to the bottom of the centrifuge tube.
4.10.2. Droplet as talent overlays with 3 mL of the lipid droplet wash buffer.  TEXT Overlay: see text for lipid droplet wash buffer recipe
4.11. Centrifuge for 2 hours at 100,000 x g and 4 degrees Celsius [1-MED-over the shoulder].  Following centrifugation, harvest the floating lipid droplet fraction from the top of the tube using a bent, blunt cannula [2-ECU-TXT].
4.11.1. Talent places the sample into the centrifuge, shuts the lid and starts the run.
4.11.2. Floating lipid droplet as talent harvests it from the top of the tube using a bent, blunt cannula.  TEXT Overlay: approximately 250-500 µL
4.12. Then, place the lipid droplet fraction in a centrifuge tube, overlay with lipid droplet wash buffer, and repeat the centrifugation step [1-MED].
4.12.1. Talent places the lipid droplet fraction in a centrifuge tube and overlays with lipid droplet wash buffer.  TEXT Overlay (as “repeat the centrifugation step”) is narrated: 2 h, 100,000 x g, 4 ºC
4.13. Kathrin Rösch: Harvesting the lipid droplet fraction from the top of the gradient requires experience and is easier the bigger the fraction is.  Fatty cells can be used for practice; cells can be fed oleate to increase the amount of lipid droplets [1-MED].
4.13.1. Kathrin speaks toward camera, interview style.
4.14. Once again, harvest the floating lipid droplet fraction using a bent, blunt cannula from the top of the tube [1-ECU].  Transfer the lipid droplets to a new 1.5-milliliter microfuge tube and add 500 microliters of lipid droplet wash buffer [2-MED-over the shoulder].  Then, spin the sample for 20 minutes at 21,000 x g and 4 degrees Celsius [3-MED].
4.14.1. Floating lipid droplet fraction as talent harvests it using a bent, blunt cannula from the top of the tube.
4.14.2. Talent transfers the lipid droplets to a new 1.5 mL microfuge tube and adds 500 microliters of lipid droplet wash buffer from a labeled container. 
4.14.3. Talent places the sample into the centrifuge, shuts lid and starts the run.
4.15. Remove the subjacent wash buffer using a gel loading pipette tip and repeat the washing step three times [1-ECU-TXT].
4.15.1. Subjacent wash buffer as talent removes using a gel loading pipette tip.  TEXT Overlay: wash 3x
4.16. After the final removal of the washing buffer, tip mix 5 microliters of lipid droplet fractions with 10 microliters of NP-40 lysis buffer for determination of the protein content [1-MED-TXT].
4.16.1. Talent tip mixes 5 microliters of lipid droplet fractions with 10 microliters of NP-40 lysis buffer.  Use labeled containers.  TEXT Overlay: see text for NP-40 lysis buffer  
4.17. Incubate the sample on ice for 1 hour to inactive the virus if working with infectious material [1-MED-over the shoulder].  At this point the lipid droplet fractions can be stored at minus 20 degrees Celsius [2-MED].   
4.17.1. Talent places the sample on ice and starts and adjacent timer to count down from 1 hour.
4.17.2. Talent places the sample into the freezer.
4.18. Next, mix the corresponding volume of the lipid droplet fraction with 4 x loading dye [1-CU].  Incubate the mixture on ice for 1 hour to inactivate the virus if working with infectious material [2-MED].
4.18.1. Sample as talent mixes with 4 x loading dye.
4.18.2. Talent places the sample on ice and starts a timer to count down from one hour. 
4.19. Boil the sample at 95 degrees Celsius for 5 minutes [1-CU].  Then, perform SDS-PAGE followed by Coomassie staining to prepare the sample for liquid chromatography coupled to tandem mass spectrometry as described in the text protocol [2-MED-over the shoulder].
4.19.1. 95 degree Celsius bath as talent places he samples there. 
4.19.2. Talent loads samples on SDS-PAGE and starts the run.
5. Analysis of lipid droplet purity
5.1. To analyze the lipid droplet purity, dilute aliquots of lipid droplet fractions 1 to 2 with NP-40 lysis buffer [1-MED].  Dilute input control fractions 1 to 10 with the same buffer [2-CU].
5.1.1. Talent dilutes the lipid droplet fractions 1 to 2 with NP-40 lysis buffer.  Use labeled containers.
5.1.2. Input fractions as talent dilutes them 1 to 10 with NP-40 lysis buffer.  Use labeled containers.  
5.2. Incubate the samples on ice for 1 hour to inactive the virus if working with infectious material [1-MED-over the shoulder].  Next, determine the protein level with a detergent-compatible protein assay [2-MED].  
5.2.1. Talent places the samples on ice and starts an adjacent timer to count down from 1 hour.
5.2.2. Talent performs a step in the protein assay.  
5.3. Then, mix equal amounts of protein with 6 x sample buffer and incubate the samples on ice for 1 hour to inactive the virus if working with infectious material [1-CU].
5.3.1. Talent mixes 6x sample buffer and protein on ice. 
5.4. Finally, proceed with SDS-PAGE and transfer the proteins onto a nitrocellulose membrane by tank blotting at 80 Volts for 90 minutes [1-MED-over the shoulder]. 
5.4.1. Talent assembles the SDS-PAGE gel into the transfer sandwich.
6. Results: Qualitative and quantitative analysis of the lipid droplets
6.1. Shown here is a representative western blot analysis of post-nuclear and lipid droplet fractions [1-LM].  The western blot clearly shows an enrichment of the lipid droplet marker proteins perilipin 2 and perilipin 3 in lipid droplet fractions… [2-LM] and a depletion of markers of other cellular compartments [3-LM].
6.1.1. 55585_Herker_Figure1.tif – Editors, first show the figure without any annotation.
6.1.2. 55585_Herker_Figure1.tif – Editors, please highlight the PLIN2/ADRP band in the “LDs” lane as “perilipin 2” in narrated, and then also highlight the PLIN3/TIP47 band in the “LDs” lane as “perilipin 3” is narrated.
6.1.3. 55585_Herker_Figure1.tif – Editors, after removing previous highlighting, please bring in a highlighted box to emphasize the lack of a strong bands in the “LDs” lane of Calreticulin, Tubulin, and MnSOD.
6.2. Post nuclear and lipid droplet fractions can be additionally analyzed [1-LM] by Coomassie blue… [2-LM] and silver staining [3-LM].
6.2.1. 55585_Herker_Figure2.tif – Editors, first show the figure without any annotation.
6.2.2. 55585_Herker_Figure2.tif – Editors, please bring in a highlighted box over the “Coomassie” gel.
6.2.3. 55585_Herker_Figure2.tif – Editors, please remove previous highlight and bring in a highlighted box over the “Silver” gel.
6.3. This heatmap illustrates… [1-LM] the number of peptides… [2-LM] and percentage of protein coverage [3-LM] of proteins identified in lipid droplet fractions of the analyzed cells [4-LM-TXT].
6.3.1. 55585_Herker_Figure3.tif – Editors, first show the figure without any annotation.
6.3.2. 55585_Herker_Figure3.tif – Editors, please highlight the 3 “peptides” labels and corresponding heat maps.
6.3.3. 55585_Herker_Figure3.tif – Editors, please highlight the 3 “Coverage” labels and corresponding heat maps.
6.3.4. 55585_Herker_Figure3.tif – Editors, please highlight the listed protein names.  TEXT Overlay: Huh7.5 cells
6.4. The final heatmap depicts how HCV infection changes the lipid droplet proteome [1-LM].  Enriched lipid droplet-associated proteins are indicated in red… [2-LM] and depleted lipid droplet-associated proteins are indicated in blue [3-LM].
6.4.1. 55585_Herker_Figure4.tif – Editors, first show the figure without any annotation.
6.4.2. 55585_Herker_Figure4.tif – Editors, please highlight the protein names on the side of the figure with red squares.
6.4.3. 55585_Herker_Figure4.tif – Editors, please highlight the protein names on the side of the figure with blue squares.
7. Conclusion (said by authors on camera)

7.1. Kathrin Rösch: Once mastered, the isolation of lipid droplets can be done in 6 to 7 hours.  Throughout the procedure, it’s critical to avoid contamination with keratin [1-MED].
7.1.1. Kathrin speaks toward camera, 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.  

55585_Herker_Figure1.tif
55585_Herker_Figure2.tif
55585_Herker_Figure3.tif
55585_Herker_Figure4.tif 
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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