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Title: Total protein extraction and 2-D gel electrophoresis methods for Burkholderia species
Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ___N_______

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ___N______

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps___N___
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?  Loading of the first and second dimensions of the 2-D gel.  Success is achieved through experience as well as by care and patience when performing these steps.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to generate a 2-dimensional map of a bacterial proteome (Intro).
This is accomplished by first growing a bacterial culture and harvesting the proteins (P1, Editor, use the top image of the flask with the liquid, then scroll to the protein extraction image).
Next, harvested proteins are separated in a single dimension, according to their pH, by isoeletric focusing_(P2, Editor, use the third image of the ‘1st dimension’ here).
After the first dimension separation, the proteins are further separated in a second dimension according to their molecular weight (P3, Editor, use the ‘2nd dimension’ panel here).
Finally, the 2nd dimension gel is stained and the proteins are visualized (P4, Editor, use Figure 2 here).

Ultimately results can be obtained that show differences in protein expression through _two dimensional electrophoresis (P5, Editor, use the right hand panel in the schematic of the perpendicular arrows, X and Y axis labels, and dots).
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.   

Schematic below (original file in PowerPoint format is attached).
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name  James Zlosnik : This method can help answer key questions in the bacterial pathogenesis field, such as which proteins are produced under certain conditions and how do different bacterial isolates differ in protein production.  This information can help identify candidate proteins that may be involved in virulence.
1.2) **Author name James Zlosnik: Demonstrating the procedure will be Trevor Hird, a technician from our laboratory. 

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Protein Extraction
2.1. After growing a 100 mL Burkholderia culture to stationary phase, transfer 35 ml to a centrifuge tube and spin at 4500 x g and 4 °C for 20 minutes. 
2.1.1. WIDE Talent approaches bench with flask of stationary phase bacterial culture and places it down on bench
2.1.2. MED/CU Talent transfers 35 ml of culture to a centrifuge tube 
2.1.2.1. Talent walks out of frame
2.1.3. MED Talent places tube into centrifuge and closes door
2.2. Resuspend the pellet in 35 ml of cold PBS, and repeat the centrifugation.
2.2.1. CU Talent adds 35 ml cold PBS to pellet and resuspends (Disregard take 2)
2.3. After resuspending the pellet in 1 ml of cold PBS, transfer the solution to a sterile 2 ml microtube and spin again (TEXT: 4500 ( g for 20 min at 4°C).
2.3.1. CU Talent transfers the resuspended solution to a sterile 2 ml microtube (Disregard take 1)
2.3.2. MED Talent places tube into centrifuge; B need another version for 2.4.2 below; C need a version of talent removing tube for 2.7.1 below
2.4. Repeat the wash in 1 ml of cold PBS before spinning at 4°C and 14,000 x g for 1 minute.
2.4.1. CU Talent adds 1 ml cold PBS to pellet in microtube and resuspends

2.4.2. MED Use 2.3.2B here
2.5. Discard the supernatant and add 1 ml of PBS/EDTA/PMSF solution (TEXT: refer to text protocol for all buffer recipes).  Transfer the dissolved pellet to a 2 ml screw cap tube containing ~0.5 ml of presterilized glass beads.  
2.5.1. CU Talent aspirates the supernatant then adds PBS/EDTA/PMSF
2.5.2. CU/ECU Talent transfers dissolved pellet to 2 ml screw cap tube with beads
2.5.2.B Walk out of frame
2.6. Then, in the cold room, to disrupt the cells, use a mini bead beater three times for 1 minute each, placing the sample on ice after each round.  

2.6.1. MED/CU Talent uses mini bead beater to bash the beads then places the sample on ice
2.6.1.B CU of placing onto ice
2.6.2. CU MED: Talent picks up sample and bashes a second time

2.7. Centrifuge for 1 minute (TEXT: 14,000 x g, 4°C), before transferring the supernatant into a sterile 5 ml polystyrene tube.  To increase the yield, repeat the bead bashing 2X with an additional aliquot of PBS/EDTA/PMSF.
2.7.1. MED Use 2.3.2C here
2.7.2. CU Talent transfers sample into 5 ml polystyrene tube (Disregard take 1)
2.7.3. CU Talent holds tube of beads with solution and bashes (Reuse previous take 1)
2.8. Pool the samples, then after assaying for protein quantity, store 200 ug aliquots at -80°C until ready to use. 
2.8.1. CU Talent adds sample from second bashing to first
2.8.2A Walking out of frame
2.8.2. .B CU Talent places 200 ug aliquot tubes into a freezer box

2.8.3. WIDE Talent places box into -80 freezer; B need another version placing IPG strips into freezer for 3.6.1 3.7.1 below

3. First-dimension Isoelectric Focusing
3.1. To carry out first dimension isoelectric focusing, or IEF, begin by using strip cleaning solution to clean the strip holders.   Follow by rinsing the strips with Milli-Q water, then leave them upside down to dry.

3.1.1. MED/CU Talent at bench picks up strip cleaning solution and sprays onto a strip holder

3.1.2. CU Talent wipes the last strip holder with Milli-Q water then turns it upside down on bench next to other washed holders (both completed together)
3.2. Line up the gel strip holders on the IEF machine and assign each sample to a gel strip holder number.  Using clean forceps, pull the gel strips out of the packaging.

3.2.1. CU Talent lines up holders onto machine

3.2.2. MED/CU Talent labels samples with holder number

3.2.3. CU Talent picks up forceps and pulls gel strips out of packaging
3.3. Next, load a previously prepared 200ug protein sample into the lateral well of the strip holder and use the pipette to distribute the sample along the holder.  
3.3.1. CU Talent picks up a microtube of sample, pipettes it from the tube and pipettes into the lateral well - Videographer, have talent point out the lateral wells on the gel strip holder.  Editor, point out the lateral wells on the holder
3.4. Then, remove the protective layer from the gel strips before lining them rough side down in a slow, sliding motion to get the strips wet from the negative end to the positive end. 

3.4.1. CU Talent picks up a gel strip, removes the protective layer, then turns it over and slides it into the holder from negative to positive end

3.5. To prevent burnout, place blotting paper dampened with sterilized water on top of the electrode and under the gel strips. 

3.5.1. MED/CU Talent dampens blotting paper with water and places it on the electrode under the gel strips

3.6. Remove air bubbles and overlay with a thin layer of mineral oil to prevent dry outs.  Run the samples using the program listed here (TEXT: 12 hours at 20°C for rehydration, 1 h - 200V, 1h - 500V, 1 h - 1000V, 0.5 h - 4000V, 12 h - 8000v, 24 h - 300V). The gels can be removed at anytime during the last step.
3.6.1. CU Talent removes air bubbles

3.6.2. CU Talent overlays mineral oil

3.6.3. MED/CU Talent sets program on machine - Videographer frame this for a bulleted list of text, Editor, put bulleted list of text up with this step
3.7. When the program is complete, store the IPG strips at -80°C until ready to perform second dimension SDS-PAGE.
3.7.1. WIDE Use 2.8.3B here 

A Wrapping in Saran Wrap 
B Putting in freezer
4. Second-dimension SDS Polyacrylamide Gel Electrophoresis and Silver Staining
4.1. After assembling the gel caster apparatus for SDS-PAGE, prepare the gel solution in a flask with a vacuum tip and a stir bar by adding Duracryl, 1.5 M Tris buffer, and Milli-Q water.  Mix and degas the solution at moderate speed with the vacuum for 20 minutes.

4.1.1. MED Talent finishes assembling gel caster apparatus

4.1.1.B second angle
4.1.2. CU Talent places flask on bench with vacuum tip and stir bar visible
4.1.3. CU Talent adds Duracryl to flask - have Duracryl, Tris, and MIlli-Q (together with 4.1.2)
4.1.4. MED/CU Talent attaches vacuum, places flask on stir plate, and turns on vacuum

4.2. When the vacuum is finished, add 10% SDS to the gel solution by pipetting it down the side of the flask to avoid introducing bubbles.  Then add freshly prepared ammonium persulfate and TEMED and stir.   

4.2.1. MED/CU Talent stops the vacuum, takes the flask off the stir plate and removes the stopper

4.2.2. CU Talent pipettes SDS down side of flask

4.2.3. CU Talent adds ammonium persulfate and TEMED then stirs

4.3. Pour the gel and allow it to set. Then dissolve DTT into previously prepared equilibration solution and place the IPG strips gel side down in the buffer and incubate for 30 minutes. 

4.3.1. CU Talent pours the gel
4.3.1.B fine tuning gels
4.3.2. CU Talent adds DTT to equilibration solution and mixes
4.3.3. MED/CU Talent places strips into solution gel side down
4.4. Next, add 4.5 liters of electrophoresis buffer to the running tank.  Then, using tweezers, remove the strips from the equilibration solution and use a paper towel to drain the excess buffer (TEXT: take care not to touch strips w/hands).

4.4.1. MED Talent adds electrophoresis buffer to the running tank

4.4.2. CU Talent picks up a strip and drains excess buffer on paper towel

4.5. After replacing the water on the top of the gel with running buffer, use clean tweezers to place a strip on top of the long plate with the gel side facing toward you.  Lubricate the strip with 1X buffer and use a plastic strip to slide the IPG strip further down against the gel, removing all air bubbles between the strip and the gel.

4.5.0
Dismantle gel caster
4.5.1. CU Talent finishes adding running buffer to top of gel

4.5.2. CU/ECU Talent places strip on top of long plate with gel side facing camera

4.5.3. CU Talent lubricates strip and uses plastic strip to slide it further down against gel, removing air bubbles (completed together with 4.5.2)
4.6. Add agarose-sealing solution to the top of the strip to seal it in place, then after repeating the process for all of the strips, place the gels into the gel cradle and lower it into the gel tank.

4.6.1. CU Talent adds agarose sealing solution to top of strip

4.6.2. MED/CU Talent places gels into cradle

4.6.3. MED Talent lowers cradle into tank

4.7. After ensuring that the 1x buffer level in the outer chamber is at the designated level, attach the upper chamber. Place the frame for the upper buffer chamber on top of the glass plates and use plastic strips to press the bottom down.
4.7.1. MED/CU Talent finishes adding buffer to outer chamber
4.7.2. MED Talent attaches upper chamber then places frame for upper buffer chamber on top of glass plates (4.7.1 through 4.8.2 completed together)
4.7.3. MED/CU Talent uses plastic strips to press bottom down (not applicable)
4.8. Using a funnel, add the 2x running buffer into the upper chamber up to the middle line.  Then add the 1x running buffer to the outer chamber until it reaches the top line.  Place the lid on top and turn on the electrophoresis unit and power pack.
4.8.1. MED/CU Talent pours buffer through funnel for upper chamber up to middle line
4.8.2. CU Talent adds 1x buffer to outer chamber to top line
4.8.3. MED/CU Talent places lid on top 
4.8.4. MED Talent turns on unit and power supply (completed with 4.8.3)
4.9. Run the samples overnight at 52 Volts, 96 mAmps, and 5 watts (TEXT: check for bubbles for active current).  Run the gels until the leading lines are 1 cm from the bottom.
4.9.1. MED/CU Talent sets volts, mAmps, and watts
4.9.2. LAB MEDIA JoVE dye front.jpg – not applicable
4.10. Once the gels are removed from the glass plates, fix them in solution 1 for at least one hour or overnight at 4oC.  Then, transfer the gels to fix solution 2 and rock for 1 hour.

4.10.0 Take out gels
4.10.1. CU Talent places gel into fix solution 1

4.10.2. MED/CU Talent transfers gel to solution 2 and places on rocker

4.11. Wash the gels in Milli-Q water 4 times for 15 min each, then use silver nitrate solution to stain the gels for 30 minutes or up to 48 hours.

4.11.1. MED/CU Talent adds Milli-Q water to a gel
A Instead pour into Milli-Q bucket, then 

B pour Milli-Q onto
4.11.2. CU Gel staining in silver nitrate with labeled bottle visible 

4.12. After washing the gels for a minute in Milli-Q water, transfer them to developer solution until the gel is stained, ~5-30 minutes.  To stop the reaction, transfer the gels to stop solution for 10 minutes.  

4.12.1. MED/CU Talent transfers gel to developer solution

4.12.2. CU Begin with stained gel in developer solution then talent transfers the gel into stop solution
5. Representative Protein Extraction Results-(second to last section)
5.1. Shown here is a Coomassie blue stained gel of whole-cell protein extractions from Burkholderia multivorans clinical isolates grown in either LB or Yeast/Mannitol broth and harvested at stationary phase. Comparative analysis of the protein profiles extracted from the same bacterial culture on two different occasions showed similar banding patterns, indicating successful protein extractions. The molecular weight of proteins extracted ranged from 10 kDa to 150 kDa.
5.1.1. LAB MEDIA Figure 1
5.2. In this figure, 2D gel electrophoresis analysis of 200 ug of total protein from Burkholderia pseudomallei shows an abundance of more than 500 spots that can be individually identified by mass spectrometry.  
5.2.1. LAB MEDIA Figure 2
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete: http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 

6. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.

6.1 Author name James Zlosnik: Following this procedure, other methods like densitometry can be performed in order to determine semi-quantitative and quantitative differences between closely related bacterial isolates.  Additionally, with a modification to the staining method, investigators can determine the identity of protein spots by spot excision and mass spectrometry.
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 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.

( 2010, Journal of Visualized Experiments
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