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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) 

No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) 

No
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. 

2.1, 2.5, 2.6, 2.9, 3.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number. 

Avoiding contamination in section 3. We minimize this by working in a biological safety cabinet, with gloves and a lab coat that has been attached (via elastic bands) to the wrist section of the gloves.
E.  Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? 

They are two rooms located very close to one another in the same lab space and another room located 3 floors down.

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

Authors, the intro point is narrated as the title card is shown.  We limit it to 2 lines of text because we find if it is much longer than this the video starts out feeling very stagnant.  I tried to incorporate what I took out of the intro point into P1.
Procedural Narrative:
The goal of this procedure is the extraction of protein and DNA from microbial biomass from seawater followed by the generation of tryptic peptides for tandem mass spectrometry-based proteomic analysis. (Intro)
This is accomplished by first lysing cells, previously accumulated on a cartridge filter. (P1)
Editors, please use P1 of “Schematic overview_JoVE_6.pdf” as this point is narrated.  To animate, start with the cartridge filter in the top, left-most image.  Then slowly zoom in to where the zoom bubble is shown and fade the appearance of the seawater cells into view (as shown in the zoom bubble).  Then animate these cells to break open and transition to the appearance of the DNA and proteins as shown in the top, right-most image. 

The second step is to concentrate the cell lysate using ultracentrifugal filter units. (P2)
Editors, please use P2 of “Schematic overview_JoVE_6.pdf” as this point is narrated.  To animate, move the DNA strands and proteins shown in the top right-most image into the ultracentrifugal filter unit on the left side of the middle, right-most image panel.  Then transition to the image on the right side of this panel by animating the movement of the liquid to drop out of the tip of the filter into the bottom of the tube. 
Next, the lysate is separated into two fractions; one for protein precipitation and one for DNA precipitation. (P3)
Editors, please use P3 of “Schematic overview_JoVE_6.pdf” as this point is narrated.  From where P2 left off, animate the remaining fraction in the filter to be pipetted out and split into 2 microcentrifuge tubes shown in the panel to the middle, left with the proteins shown in one and the DNA strands shown in the other (see DAM resource ID #183 for pipette).  

The final step is to perform in-gel trypsin digestion of proteins and extract peptides suitable for liquid chromatography tandem mass spectrometry analysis. (P4)
Editors, please use P4 of “Schematic overview_JoVE_6.pdf” as this point is narrated.  To animate, zoom into one of the proteins.  Once zoomed into a single strand, transition to the protein sequence shown in the bottom left panel.  Then transition to the digested version of this sequence as shown at the bottom of this panel.    

Ultimately, subsequent bioinformatic analysis can be used to identify expressed proteins in the sample, while the isolated DNA can be used for metagenomic and/or 16S rRNA gene analyses. (P5)
Editors, please show “Figure2_JoVE_video.pdf” as this point is narrated. 

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).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. David Colatriano: The main advantage of this technique over existing methods, is that protein and DNA are isolated from the same sample simultaneously [1.1.1 – MED].
1.1.1. Talent speaks toward the camera, interview style.   
Protocol (read by voice talent at JoVE):
2. Perform cell lysis in cartridge filter unit with cells preserved in RNA stabilization solution
2.1. To begin, expel the RNA stabilization solution from the cartridge filter unit and into a 2 milliliter microcentrifuge tube using a 60 milliliter syringe attached at the Luer-lock end of the filter [2.1.1 – MED and 2.1.2 - CU].
2.1.1. Talent expels the RNA stabilization solution from the cartridge filter unit and into a 2 mL microcentrifuge tube using a 60 milliliter syringe attached at the Luer-lock end of the filter.  Match action in next shot.
2.1.2. 60 milliliter syringe attached at the Luer-lock end of the filter as talent expels the RNA stabilization solution from the cartridge filter unit and into a 2 mL microcentrifuge tube.
2.2. Centrifuge the 2 milliliter microcentrifuge tube for 10 minutes at 17,000 times gravity to pellet any cellular debris [2.2.1- MED-over the shoulder]. 
2.2.1. Talent places the microcentrifuge tube into the centrifuge, shuts the lid, and starts the run.
2.3. Following centrifugation, transfer the supernatant to a 10 K ultracentrifugal filter unit to capture any proteins originating from cells that have lysed from the sample; do not discard the pellet [2.3.1 – CU].
2.3.1. Talent transfers the supernatant from the microcentrifuge tube to a 10K ultracentrifugal filter unit.  
2.4. Perform centrifugation of the ultracentrifugal filter unit at 3,270 times gravity for 30 minutes, or until the volume has reduced to about 600 microliters [2.4.1 – MED].
2.4.1. Talent places the ultracentrifugal filter unit into the centrifuge, shuts lid and starts the run.
2.5. Meanwhile, melt the tip of a p10 tip [2.5.1 – MED-over the shoulder] and block the non Luer-lock side of the cartridge filter unit with the open end of the tip.  This will ensure that no extraction buffer and biomass escape during future steps [2.5.2 – CU].
2.5.1. Talent melts the tip of a p10 tip.
2.5.2. Luer-lock side of the cartridge filter unit as talent blocks with the open end of the tip.
2.6. Suspend the pellet in 1 milliliter of SDS-extraction solution and pipette it into the original cartridge filter unit [2.6.1- MED-over the shoulder].  The easiest way to pipette into the cartridge filter unit is to stack a p200 tip onto a p1000 tip and use this double tip for pipetting [2.6.2 - CU].
2.6.1. Talent suspends the pellet in 1mL of SDS-extraction solution.
2.6.2. Cartridge filter unit as talent stacks a p200 tip onto a p1000 tip pipettes the solution into the double tip.
2.7. Add an additional 1 milliliter of SDS extraction solution to the cartridge filter unit so that the total volume is about 2 milliliters [2.7.1 – CU].  
2.7.1. Different angle of the cartridge filter as talent pipettes an additional 1 milliliter of SDS extraction solution in.  
2.8. Parafilm the Luer-lock end of the cartridge filter unit closed and put the cartridge filter unit into the 50 milliliter tube [2.8.2 – CU].  Next, place 3 crumpled lab wipes at the bottom of a 50 milliliter conical tube [2.8.1 – MED].  Close the lid and put the tube into the hybridization oven to incubate for 10 minutes at room temperature while rotating [2.8.3 – MED-over the shoulder].
SWITCH ORDER OF 2.8.1 AND 2.8.2
2.8.1. Film as written.
2.8.2. Cartridge unit as talent Parafilms both ends of the filter unit closed and places in the 50 mL tube.
2.8.3. Hybridization oven as talent places the tube in the oven, shuts door and the tube starts to rotate.
2.9. After 10 minutes, place the filter on a foam floater and secure it in place with a 5 milliliter syringe on the Luer-lock end [2.9.1 – CU].  Float and incubate in a 95 degrees Celsius water-bath for 15 minutes [2.9.2 – MED-over the shoulder].  Then, let the cartridge filter unit cool and rotate at room temperature for 1 hour [2.9.3 – CU].
2.9.1. Filter as talent places it on a foam floater and secures it with a 5mL syringe on the Luer-lock end.
2.9.2. Talent floats in a 95 degrees Celsius water bath.
2.9.3. Filter unit as it rotates at room temperature. Use CU at end of 2.8.3
2.10. Once cool, expel the SDS extraction solution/cell lysate from the filter with a 60 milliliter syringe into the same ultracentrifugal filter unit as before [2.10.1 – MED].  Add 1 milliliter of fresh SDS extraction solution to the cartridge filter unit [2.10.2 – CU] and mix for 30 seconds by hand [2.10.3 – MED-over the shoulder].  
2.10.1. Film as written.
2.10.2. Cartridge filter as talent adds 1 milliliter of fresh SDS extraction solution to the cartridge filter unit.
2.10.3. Cartridge filter unit as talent mixes by hand.
2.11. Then expel the contents of the filter into the ultracentrifugal filter unit using the 60 milliliter syringe to rinse and ensure all proteins have been removed and collected [2.11.1 – CU].
2.11.1. Ultracentrifugal filter unit and cartridge filter unit with syringe as talent expels the contents into the ultracentrifugal filter unit.
2.12. Perform centrifugation on the ultracentrifugal filter unit for 45 minutes at 3,270 times gravity, or until the volume in the filter unit is less than 600 microliters [2.12.1 – MED-over the shoulder].
2.12.1. Talent places the ultracentrifugal filter unit into the centrifuge, shuts lid and starts run.  
2.13. Discard the flow-through and top up the ultracentrifugal filter unit with fresh SDS-extraction solution [2.13.1 – CU].  Centrifuge the filter unit for another 45 minutes at 3,270 times gravity before repeating this step twice more [2.13.2– MED].  Ensure the final volume in the ultracentrifugal filter unit is at most 600 microliters at the end of the final spin [2.13.3 – CU].
2.13.1. Ultracentrifugal filter unit as talent discards the flow through and tops up with fresh SDS-extraction solution.
2.13.2. Talent places the ultracentrifugal filter unit into the centrifuge, shuts lid and starts run. 
2.13.3.  Ultracentrifugal filter unit as talent displays to the camera to show there is less than 600 microliters of volume.
2.14. At this point measure the volume of the concentrate and split the concentrate in two.  One fraction will be used for DNA precipitation and the other for protein precipitation [2.14.1 – MED-over the shoulder].
2.14.1. Talent splits the concentrate in two.  This is a longer shot, where I first take the concentrate out of the ultracentrifugal filter unit and place in a 1.5 milliliter microcentrifuge tube, aspirate it using a pipette value higher than the volume I am expecting and gradually decrease the volume the pipette will hold until the point where the concentrate is about to come out of the pipette. In this way I know the exact volume of the concentrate and can then split it in two. I explain this in the audio as I go. You can either use parts of the long shot or do it as the script is written, but I separate the concentrate in two from a microcentrifuge tube and not the ultracentrifugal filter unit.
3. Protein precipitation and peptide extraction
3.1. For protein precipitation, add 4 volumes of methanol and acetone in a 50 to 50 ratio to one volume of concentrate, and vortex for 10 seconds [3.1.1 – MED].  Incubate overnight at minus 20 degrees Celsius [3.1.2 – MED-over the shoulder].
3.1.1. Talent adds 4 volumes methanol and acetone in a 50 to 50 ratio to one volume of concentrate and vortexes.  Use labeled containers.
3.1.2. Talent places the sample solution in the -20 degrees Celsius freezer.
3.2. The next day, spin down the mixture at 17,000 times gravity for 30 minutes [3.2.1 – CU].  After decanting the supernatant [3.2.2 – MED], let the pellet dry in a speedvac for one hour.  Do not over-dry the pellet, as this may make it difficult to resuspend [3.2.3 – MED-over the shoulder].
3.2.1. Mixture as talent places into the centrifuge, shuts lid, and turns on.  
3.2.2. Talent decants the supernatant.
3.2.3. Talent places the tube with pellet into the speedvac and turns on.
3.3. Suspend the pellet in 25 microliters of SDS-extraction solution [3.3.1 – CU].  Let it sit for one hour and then resuspend by pipetting up and down [3.3.2 – MED].
3.3.1. Pellet as talent suspends in 25 microliters of SDS-extraction solution from a labeled container.
3.3.2. Talent pipettes the pellet/SDS-extraction solution up and down.
3.4. Perform SDS-PAGE on the proteins as detailed in the text protocol [3.4.1 – MED].  Working in a biological safety cabinet to minimize contamination, cut off the excess gel under the 10 kiloDalton ladder mark for each lane [3.4.2 – CU].  
3.4.1. Talent sets up an SDS-PAGE gel.
3.4.2. Gel in biological safety cabinet as talent cuts off the excess gel under the 10 kiloDalton ladder mark for each lane
3.5. Each lane will be analyzed on the tandem mass spectrometer separately [3.5.1 – MED-over the shoulder].  Cut each lane into 1 millimeter by 1 millimeter squares to increase surface area and place all squares from the lane into a low-binding micro-centrifuge tube, repeating for all lanes [3.5.2 – CU].  1% acetic acid can be used to prevent the gel from drying out and becoming difficult to cut [3.5.3 – MED].
3.5.1. Talent prepares/motions to cut the first lane.  Continue action in next shot.
3.5.2. Gel as talent cuts each lane into 1 millimeter by 1 millimeter and places all squares from the lane into a low-binding micro-centrifuge tube.
3.5.3. Talent pipettes 1 % acetic acid onto the gel from a labeled container.
3.6. Proceed with in-gel trypsin digest and peptide extraction as described in the text protocol [3.6.1 – WIDE].
3.6.1. Talent continues to work in the biological safety hood. 
4. DNA precipitation 
4.1. For DNA precipitation, add SDS-extraction solution to the concentrate fraction to be used for DNA precipitation until the 500 microliter mark [4.1.1 – MED].  This step is simply to increase the volume of the solution, making it easier to work with [4.1.2 – CU].
4.1.1. Talent withdraws the SDS-extraction buffer out of a labeled container and motions to add it to the sample.
4.1.2. Sample as talent adds the SDS-extraction buffer to bring the volume up to 500 microliters.
4.2. Next, add 0.583 volumes of a protein precipitation reagent, such as the MPC protein precipitation reagent, and vortex for 10 seconds [4.2.1 – MED-over the shoulder].  A white precipitate should form [4.2.2 – CU].  Centrifuge at 17,000 times gravity and 4 degrees Celsius for 10 minutes [4.2.3 – MED].
4.2.1. Talent adds 0.583 volumes of a protein precipitation reagent to the tube from a labeled container.
4.2.2. Sample in tube as talent displays to the camera to show the white precipitate.
4.2.3. Talent places the sample into the centrifuge, shuts lid and starts run.
4.3. Following centrifugation, transfer the supernatant to another 1.5 milliliter microcentrifuge tube and add 0.95 volumes of isopropanol [4.3.1 – CU].  Invert 30 to 40 times before centrifuging for 10 minutes at 4 degrees Celsius at maximum speed [4.3.2 – MED].  
4.3.1. Tube as talent transfers the supernatant to another 1.5 mL microcentrifuge tube and adds 0.95 volumes of isopropanol.
4.3.2. Talent inverts the tube.
4.4. Carefully decant and discard the supernatant [4.4.1 – CU].  Then, rinse the pellet twice with 750 microliters of 70% ethanol [4.4.2 – MED-over the shoulder].  Remove as much ethanol as possible by pipetting, and then let the pellet air-dry.  Do not over-dry the DNA, as this may make it difficult to resuspend [4.4.3 – CU].
4.4.1. Tube as talent carefully decants the supernatant.
4.4.2. Talent rinses the pellet with 70% ethanol from a labeled container.
4.4.3. Pellet in tube as talent removes as much ethanol as possible with pipette.
4.5. Once dry, resuspend the pellet in 25 microliters of low TE buffer, pH 8 [4.5.1 – MED-over the shoulder].  Quantify the DNA using a double stranded DNA assay kit and the manufacturer’s instructions [4.5.2 – MED].  Also perform agarose gel electrophoresis on 3 microliters of the DNA to check its quality [4.5.3 – MED]. 
4.5.1. Talent resuspends the pellet in 25 microliters of low TE buffer, pH 8 from a labeled container.
4.5.2. Talent performs a step from the dsDNA assay kit.
4.5.3. Talent loads an agarose gel.
5. Results: Taxonomic and functional analysis of Arctic Ocean microbial communities
Authors, please indicate how to pronounce the taxonomic terms in this section for the JoVE voice talent.

5.1. Peptides were subjected to tandem mass spectrometry analysis.  From the peptides, over 23,000 spectra were generated per sample from which peptides and proteins were identified [5.1.1 – Title Card].

5.1.1. Title Card
5.2. Taxonomic and functional composition of the metaproteomes was analyzed using a combination of BLASTp (pronounce as blast-P) and the Metagenome analyzer software package [5.2.1 – LM]. 
5.2.1. Figure2_JoVE_video.pdf  
5.3. Proteins assigned to Alpha-proteobacteria were the most highly represented in the dataset, the vast majority of which were assigned to the SAR11 clade (pronounced as “Sar-eleven kleyd”) [5.3.1 – LM]. 
5.3.1. Figure2_JoVE_video.pdf.  Editors, please highlight the large SAR11 circle under the Alpha-proteobacteria branch.
5.4. The Rhodobacterales (pronounce as “Rodobacteralees”) clade of Alpha-proteobacteria was also highly represented and identified most often in surface waters [5.4.1 – LM].  
5.4.1. Figure2_JoVE_video.pdf.  Editors, please highlight the large Rhodobacterales circle under the Alpha-proteobacteria branch.
5.5. Proteins assigned to Bacteroidetes (pronounce as “Bacteroidetees”) were evenly distributed between the surface… and chlorophyll maximum [5.5.1 – LM], but Flavobacteria proteins were identified to a greater degree at the chlorophyll maximum [5.5.2 – LM]. 
5.5.1. Figure2_JoVE_video.pdf.  Editors, please zoom into where it says Bacteroidetes and Flavobacteria.  Then highlight the red part of the Bacteroidetes circle as “surface” is narrated, and the blue part of the Bacteroidetes circle as “chlorophyll maximum” is narrated.
5.5.2. Figure2_JoVE_video.pdf.  Editors, staying zoomed in, highlight the blue part of the Flavobacteria circle.  
5.6. Gamma-proteobacterial proteins were evenly distributed throughout the water column while Beta-proteobacterial proteins were found predominately in the surface [5.6.1 – LM].  
5.6.1. Figure2_JoVE_video.pdf.  Editors, staying zoomed in, scroll down to where is says Gamma-proteobacterial and Beta-proteobacterial.  Highlight the Gamma-proteobacterial as narrated and the red part of the Beta-proteobacterial as “Beta-proteobacterial proteins were found predominately in the surface” is narrated.
6. Conclusion (said by authors on camera)
6.1. David Colatriano:  Once mastered, this technique can be done in three days if it is performed properly [6.1.1 – MED].
6.1.1. Talent speaks toward the 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.  

Insert your media filenames here.
Schematic overview_JoVE_6.pdf

Figure2_JoVE_video.pdf
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


