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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _____N____ 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)___Y_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps
2.7 through 2.10, 3.4, 3.5 and 4.6. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? The most difficult aspect is obtaining a stable electrospray ionization signal for the lipid A solution.  Without a strong signal, the fragmentation experiment can not move forward.  Thus, considerable time is spent adjusting tuning parameters to obtain abundant signals.   Much of this also relies on the quality of the sample.  Samples must be carefully prepared, and free of excessive salts, detergents, proteins, and other confounding substances.

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. 

Conceptual Narrative:
The overall goal of the following experiment is to isolate lipopolysaccharide from the outer surface of Gram-negative bacteria, and to structurally characterize the lipid A portion with the use of tandem MS protocols. (Intro)

This is achieved by chemical extraction of lipopolysaccharide from the bacterial cell surface and subsequent mild-acid hydrolysis to liberate lipid A from the polysaccharide portion of lipopolysaccharide. (C1, have the right-hand box with structure on the screen, then have the top row of bottles appear for the first half of the sentence, then have the bottom row of bottles and round flask appear).

As a second step, a solution of lipid A is analyzed by electrospray ionization MS/MS. (C2, have the blue material in the lower right round bottom flask in C1 leave the flask and move to the blue spray on the left-hand side of C2).  

In our procedure lipid A is analyzed by either collision-induced dissociation or ultraviolet photodissocation based MS/MS for structural characterization. (C3, show bottom black rectangle and two top gray square images, then have the lower red arrow and bottom mirror appear, followed by the vertical red arrow, top mirror and top red arrow.  Next make the words “collision-induced dissociation” and “ultraviolet photodissociation appear).

The results show differences in fragmentation pattern in mass spectra produced from either collision-induced dissociation or ultraviolet photodissocation based MS/MS protocols where UVPD yields a more informative fragmentation pattern. (C4, show two gray square images with “collision induced dissociation” and “ultraviolet photodissociation” of C3, then have the left-hand structure of C4 appear above the left-hand gray square and the right-hand structure of C4 appear above the right-hand gray square. Only show the structures of C4, omit the words above the structures).

[bookmark: _GoBack]Use Conceptual Schematic JOVE v2.tiff
[image: Macintosh HD:Users:jeremyhenderson:Desktop:Conceptual Schematic JOVE -01.tif]

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.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

Authors: The purpose of this section is to introduce you to the viewers, but we want to move quickly to the protocol, so we limit each person to one statement each. I’ve selected suggested statements for each of you below, but please feel free to switch your statement if you’d prefer to make a different one.
1.1. Author name John: The main advantage of this technique over existing methods is that tandem mass spectrometry allows the elucidation of chemical composition of target analytes based on interpretation of diagnostic fragmentation patterns.  Ultraviolet photodissociation in particular is a high energy MS/MS method that produces more diverse fragment ions than existing techniques such as collision induced dissociation. 
1.2. Author name Jeremy: This method is incredibly powerful in the elucidation of chemical structures. Research in the Trent lab has focused on modifications to cell surface components of Gram-negative bacteria, of which lipid A, or endotoxin, has been of primary interest. The first step in studying the biological importance of chemical modifications to lipid A, or other bacterial surface components, requires an enumeration of the existent molecular panoply. Tandem mass spectrometry provides an invaluable tool for the chemical characterization of cell surface components, the first half of the battle in defining structure/function correlations. 
1.3. Author name Jeremy: Even though this method has proven indispensable in the chemical characterization of lipid A, it can also be applied to other categories of biopolymers, such as intact proteins or peptides, glycans, and nucleic acids. Virtually any biological molecule that can be efficiently ionized by electrospray can be analyzed by ultraviolet photodissociation based MS.  
1.4. Author name John: Generally, individuals new to this method will struggle with the complexity of lipid A isolation, particularly if they’ve never performed a chemical extraction of any kind. With respect to MS analysis, because lipid A molecules are relatively sticky involatile, and contain only a few acidic groups, they can be difficult to ionize.  All of these factors can make it tricky to obtain stable, robust ion signals during electrospray ionization. In turn that makes it challenging to tune and optimize the MS/MS parameters needed to obtain high quality fragmentation patterns.
1.5. Author name John: We wished to extend our ultraviolet photodissociation method to other challenging structural problems, and Dr. Trent’s group needed better analytical methods to characterize their lipid compounds. 
1.6. Author name Jeremy: Visual demonstration of this method is critical as the UVPD mass spectrometry method is not yet commercialized.  In addition, the method uses a laser that has been integrated with a mass spectrometer via a custom modification. 
1.7. **Author name ________: Demonstrating the procedure will be Jeremy Henderson a graduate student from the laboratory of Stephen Trent, and John O’Brien a graduate student from Jennifer Brodbelt’s laboratory. 
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


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. Large Scale Lipid A Extraction  (50 ml to 1.5 L) 
2.1. Prior to starting this procedure, harvest cells from a 250 ml (Pronounce mill) bacterial culture.  Centrifuge the cells at 10,000 x g (Pronounce ten thousand times g) for 10 minutes at 4°C, then pour off the media supernatant (TEXT overlay: 10,000 x g, 10 min, 4°C). 
2.1.1. MED: Talent walks up to lab bench with cells in hand.
2.1.2. MED: Talent transfers cells into a centrifuge tube.
2.1.3. CU: Centrifuge as talent places the tube into the instrument and turns it on. 
2.1.4. MED: Talent removes tube from centrifuge.
2.1.5. MED: Talent pours off supernatant.
2.2. Wash the cell pellet with 50 ml of 1X PBS (Pronounce as letters P-B-S). After centrifuging to re-pellet the cells, pour off the supernatant. 
2.2.1. MED-over the shoulder: Talent adds PBS to pellet in tube.
2.2.2. Use shot 2.1.4.
2.2.3. Use shot 2.1.5.
2.3. Next, resuspend the cells in 40 ml of 1X PBS and divide between two 250 ml Teflon centrifuge tubes.  Add 25 ml of chloroform and 50 ml of methanol to each tube, for a single phase Bligh-Dyer (Pronounce BLIE-DIE-ER) mixture (TEXT overlay: chloroform, methanol, PBS; 1:2:0.8, v/v).  Mix by inversion and incubate at room temperature for at least 20 minutes to ensure complete cell lysis. 
2.3.1. MED-over the shoulder: Talent adds PBS to tube and divides mixture between two centrifuge tubes.
2.3.2. MED: Talent adds chloroform and methanol to each tube. 
2.3.3. MED:  Talent inverts tubes to mix then places the tubes on the bench.
2.4. Centrifuge the mixture at 2,000 x g for 20 minutes at room temperature and discard the supernatant. (TEXT overlay: All subsequent centrifugation steps are performed at room temperature).
2.4.1. MED: Centrifuge as talent places the tube into the instrument and turns it on.
2.4.2. CU: Tube as talent pours off supernatant.
2.5. Wash the LPS (Pronounce as letters L-P-S) (TEXT overlay: LPS: lipopolysaccharide) pellet with approximately 100 ml of a single phase Bligh-Dyer mixture.  Centrifuge at 2,000 x g for 20 minutes and discard the supernatant.
2.5.1. MED: Talent adds single phase Bligh-Dyer mixture to tube.
2.5.2. Use shot 2.4.1.
2.5.3. Use shot 2.4.2.
2.6. Add 27 ml of mild acid hydrolysis buffer (TEXT overlay: 50 mM sodium acetate pH 4.5, 1% sodium dodecyl sulfate (SDS)) to the LPS pellet and mix by pipetting up and down until only small particles remain.  Sonicate with a probe tip sonicator to homogeneously resuspend the LPS pellet in solution at a constant duty cycle for 20 seconds at 50% output.  Repeat sonication of the sample 2 times with 20 seconds per burst and approximately 5 seconds between bursts (TEXT overlay: 2x, 20 seconds per burst, 5 seconds between bursts).
2.6.1. CU: Tube as talent adds mild hydrolysis buffer to it and pipettes mixture up and down.
2.6.1/2 Continuation of shot 2.6.1?
2.6.2. ECU: Tube to see that only small particles remain.
2.6.3. MED: Talent places sonicator probe tip in solution and turns sonicator on.
2.7. Then, boil the samples in a water bath for 30 minutes. (TEXT overlay: Make sure the caps are tight, but not fully sealed).  Remove the tubes from the water bath and allow the sample to cool to room temperature before proceeding. 
2.7.1. MED: Talent places sample tubes in water and turns temperature control on.
2.7.2. MED-over the shoulder: Talent removes the tubes from the water bath and loosens the caps on the tubes.
2.7.3. MED: Talent places the tubes on the bench to cool. 
2.8. To extract lipid A after hydrolysis, convert the SDS (Pronounce as letters S-D-S) solution into a two-phase Bligh-Dyer mixture by adding 30 ml of chloroform and 30 ml of methanol, for a chloroform-methanol-mild acid hydrolysis buffer (TEXT overlay: chloroform-methanol-mild acid hydrolysis buffer; 2:2:1.8, v/v) mixture.  Mix by inversion and centrifuge the sample for 10 minutes at 2,000 x g. Using a glass pipet, extract the lower phase into a clean Teflon centrifuge tube. 
2.8.1. MED: Talent adds chloroform and methanol to tube and inverts it to mix the contents.
2.8.2. MED: Centrifuge as talent places the tube into the instrument and turns it on. Do multiple-takes, this shot will be re-used.
2.8.3. CU: Tube as talent removes lower phase from it and pipettes lower phase into a clean centrifuge tube.
2.9. Following this, perform a second extraction by adding 30 ml of the lower phase from a pre-equilibrated two phase Bligh-Dyer mixture (TEXT overlay: chloroform, methanol, PBS; 2:2:1.8, v/v) to the upper phase in the sample tube. Mix by inversion and centrifuge at 2,000 x g for 10 minutes. Extract the lower phase with a glass pipet, and pool with the lower phase extracted previously. 
2.9.1. MED: Talent adds Bligh-Dyer mixture to tube and inverts it to mix the contents.
2.9.2. Use shot 2.8.2.
2.9.3. CU: Tube as talent removes lower phase from it and pipettes lower phase into tube containing previous lower phase extraction.
2.10. Wash the pooled lower phases by adding 114 ml of pre-equilibrated Bligh-Dyer upper phase to create a two-phase Bligh-Dyer mixture.  Mix by inversion and centrifuge at 2,000 x g for 10 minutes.  
2.10.1. MED: Talent adds pre-equilibrated Bligh-Dyer upper phase to tube and inverts it to mix the contents.
2.10.2. CU: Tube showing two-phase Bligh-Dyer mixture.
2.10.3. Use shot 2.8.2.
2.11. With a glass transfer pipet, transfer the lower phase to a clean glass rotary evaporator flask and dry the sample using rotary evaporation.
2.11.1. MED-over the shoulder: Talent pipettes lower phase into flask.
2.11.2. MED: Talent attaches flask to the rotary evaporator via a bump trap and turns it on.
2.11.2/2 CU: Shot of rotating rotary evaporator flask.
2.12. Next, add 5 ml of a chloroform-methanol mixture (TEXT overlay: 4:1 chloroform-methanol, v/v) to the rotary flask, and bath-sonicate for at least 30 seconds to aid in the suspension of lipid A from the sides of the flask.  Use a glass transfer pipet to transfer the lipid to a clean glass tube capped with a PTFE (Pronounce as letters P-T-F-E) lined phenolic screw cap.  Dry the sample under a stream of nitrogen using a nitrogen dryer.
2.12.1. MED: Talent removes flask from the rotary evaporator and adds chloroform-methanol to the flask.
2.12.2. CU: Sonicator as talent places flask in the bath and turns sonicator on.
2.12.3. MED: Talent pipettes the lipid into a clean glass tube.
2.12.4. MED: Talent places tube under nitrogen dryer and turns dryer on.
2.13. Resuspend the dried lipid in 1 ml of a chloroform-methanol mixture (TEXT overlay: 4:1 chloroform-methanol, v/v). After addition of solvent, vortex the mix to ensure complete resuspension. Transfer to a small glass sample vial and dry using a nitrogen dryer.
2.13.1. MED-over the shoulder: Talent adds chloroform-methanol to lipid in glass vial.
2.13.2. MED: Talent vortexes glass vial to ensure complete resuspension of lipid. 
2.13.3. MED: Talent pipettes lipid solution to a small glass vial.
2.13.4. MED: Talent places vial under nitrogen dryer and turns dryer on.
2.14. Store the dried sample at -20 °C until subsequent TLC or MS analysis (TEXT overlay: TLC: Thin Layer Chromatography, MS: Mass Spectrometry). The sample may be stored at -20 °C until subsequent analysis. 
2.14.1. MED: Talent places sample in freezer.
3. Electrospray Ionization Mass Spectrometry of Lipid A and Collision Induced Dissociation 
3.1. Once the sample has been prepared, mix 200 l of HPLC (Pronounce as letters H-P-L-C) grade methanol with 200 l (Pronounce micro-liters) HPLC grade chloroform in an empty small glass sample vial. 
3.1.1. MED: Talent adds methanol then chloroform to small glass vial.
3.2. Transfer 200 l of the chloroform-methanol solvent mixture to the vial with lipid A and sonicate the vial contents for 5 minutes or until all of the material has dissolved. 
3.2.1. MED: Talent pipettes chloroform-methanol mixture to vial containing lipid A.
3.2.2. MED: Talent places sonicator probe tip in solution and turns sonicator on.
3.3. Then, set up the mass spectrometer for negative mode electrospray ionization. 
3.3.1. MED: Talent programs settings on mass spectrometer.
3.4. Fill 250 l syringe with lipid A solution. Insert the syringe into a syringe pump and directly infuse the diluted lipid A sample at a flow rate of 2.0 - 3.5 l /min (Pronounce micro-liters per minute).
3.4.1. MED-over the shoulder: Talent fills 250 l syringe with lipid A solution.
3.4.2. MED: Talent inserts syringe into syringe pump and attaches pump to mass spectrometer.
3.4.3. MED-over the shoulder: Talent programs appropriate settings on pump and turns it on.
3.5. Optimize and enhance the lipid A ion signal by tuning the ion optics.  Collect the mass spectrum of the lipid A species.
3.5.1. SCREEN: Computer screen as talent tunes the ion optics and collects the mass spectrum.
3.5.2. SCREEN: Computer screen as talent acquires the mass spectrum
3.5.3. SCREEN: Computer screen still shot of acquired mass spectrum.
3.6. Isolate and activate the target lipid A by selecting CID (Pronounce as letters C-I-D) (TEXT overlay: CID: collision-induced dissociation) as the MS/MS (Pronounce Em-Ess-Em-Ess) method. 
3.6.1. SCREEN: Computer screen as talent selects CID as the method.
3.7. Next, increase the CID voltage or normalized collision energy until the precursor lipid A species is about 10% relative abundance compared to the highest product ion.
3.7.1. SCREEN: Computer screen as talent increases CID voltage or normalized collision energy.
3.8. Acquire and average the spectra until sufficient signal-to-noise is achieved for the product ions (TEXT overlay: The number of scans needed is dependent on the signal intensity of the original precursor and can range from 3 – 300 scans). 
3.8.1. SCREEN: Computer screen as talent acquires and averages the spectra.
3.8.2. SCREEN: Still screen capture of the acquired spectrum.
4. MS/MS on Lipid A by Ultraviolet Photodissociation (UVPD)
4.1. Prepare the sample and mass spectrometer as described in the previous section.
4.1.1. MED/WIDE: Talent walks up the mass spectrometer with prepared sample in hand.
4.2. Turn on the laser interfaced to the mass spectrometer.  See the text protocol for MS details. 
4.2.1. MED: Talent turns on the laser.
4.3. Set up the instrument software so that the laser will trigger the excimer laser when the ions enter the HCD (Pronounce as letters H-C-D) (TEXT overlay: HCD: higher-energy C-trap dissociation) cell. 
4.3.1. SCREEN: Still-shot of computer screen showing window where talent sets up instrument software.
4.4. Following this, turn on the pulse generator such that the laser is pulsed every 2 milliseconds. 
4.4.1. MED-over the shoulder: Talent turns on pulse generator and sets the pulse rate. 
4.5. Isolate the lipid A precursor ion by selecting HCD as the MS/MS method and adjust the collisional energy to 1% normalized collision energy. 
4.5.1. SCREEN: Computer screen as talent selects HCD as method and adjusts collisional energy.
4.6. Activate the isolated lipid A ion by increasing the laser energy and adjusting the number of laser pulses, which is typically ten 6 millijoule pulses. 
4.6.1. SCREEN: Still screen showing window where talent increases laser energy and adjusts the number of laser pulses.
4.7. Finally, acquire and average the spectra until sufficient signal-to-noise is achieved for the UVPD product ions.  (TEXT overlay: The number of scans needed is dependent on the signal intensity of the original precursor and can range from 3 – 300 scans).
4.7.1. SCREEN: Computer screen as talent acquires and averages the spectra.
4.7.2. SCREEN: Still screen capture of the acquired spectrum.
5. Results: Chemical Characterization of Lipid A by Mass Spectrometry and Thin Layer Chromatography
5.1. The negative ion MALDI-TOF (Pronounce Mall-Dee Toff, as in TOFFee) mass spectrum of lipid A from E. coli K-12 (Pronounce K-twelve) strain W3110 (Pronounce double u-three-one-one-zero) yields the singly deprotonated species at m/z (pronounced mass to charge ratio) of 1795.2 as the major observed species. Details of MALDI-TOF analysis are discussed within the text protocol.
5.1.1. LAB MEDIA: Figure 3
5.2. Alternatively, the same lipid sample subjected to negative mode ESI (prounounce E-Ess-Eye) yields predominately doubly deprotonated lipid A ions at m/z of 898.1. Singly deprotonated lipid A ions at m/z of 1796.20 are observable, but of lower relative abundance to doubly deprotonated species. 
5.2.1. LAB MEDIA: Figure 4 (Video Editor: Please highlight the 898.10 peak and the 1796.20 peak as they are mentioned by the voiceover)
5.3. Fragmentation by CID or 193 nm (pronounce nanometers) UVPD (pronounce You-Vee-Pee-Dee) was performed on the singly deprotonated lipid A ion. These techniques can be used to better assign chemical structures, particularly of lipid A species containing complex combinations of modifications, or previously uncharacterized chemical modifications. Fragmentation profiles are shown with dashed lines representing cleavage sites and are matched with the m/z values below each provided structure. The m/z values and cleavage sites highlighted in red font represent unique product ions associated with UVPD.
5.3.1. LAB MEDIA: Figure 5 (Video Editor: Please highlight 5A when CID is mentioned and 5B  when UVPD is mentioned in the first sentence, then zoom to 5B for the remainder of the voiceover)
5.4. 32P-labeled (Pronounce thirty two Pee) lipid A isolated from two different E. coli K-12 strains was analyzed by TLC. The protocol for this procedure is detailed within the text protocol. The K-12 strain W3110 contains mostly bis- and tris- phosphorylated lipid A, whereas a more complex TLC pattern is observed with 32P-lipid A isolated from E. coli strain WD101 (Pronounce Double U-Dee-one-OH-one).  WD101 produces lipid A heavily modified with L-Ara4N (Prounounce Ell-aminoarabinose) and pEtN (Pronounce phosphoethanolamine) (TEXT overlay: L-Ara4N: aminoarabinose, pEtN: phosphoethanolamine). Since both 1- (Pronounce one) and 4- (pronounce four prime) phosphates are available for modification, lipid A from WD101 can be described as singly modified, containing only one L-Ara4N or pEtN at either phosphate, or doubly modified where both phosphates are modified in a combinatorial manner. In addition to modification at the 1- and 4- phosphates, palmitate addition is also observed and increases the Rf (Pronounce Are-Eff) value of lipid A species in this solvent system. 
5.4.1. LAB MEDIA: Figure 6 (Video Editor: Please highlight the left column for the 2nd sentence up to the comma, and then highlight the right column for the remainder of the 2nd sentence.  Highlight the various labels on the right-side of the figure when they are mentioned in the remainder of the voiceover)

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. You may revise the given prompts if necessary to better fit your protocol.

Authors: As with the interview section, we limit each person to one statement each. I’ve selected suggested statements for each of you below, but please feel free to switch your statement if you’d prefer to make a different one.

6.1. Author name Jeremy: Once mastered, this procedure can be completed in roughly 7-9 hours for one sample. This approximation does not include the time required for growing bacteria. To break down the time required for each step, large-scale extraction of LPS and subsequent isolation of lipid A can take about 6-8 hours. With respect to MS analysis, each spectrum is acquired in just a few seconds, but tuning, optimization and set-up of the instrument extends analysis time to 40-60 minutes. Ultimately the time needed to complete this protocol is dependent upon the number of samples to be prepared. We typically isolate lipid A and perform MS analysis on separate days. 
6.2. Author name John: While attempting this procedure, it’s important to remember to make sure the electrospray ionization signal is very stable before recording mass spectra.  This requires proper sample preparation and optimization of the tuning values of the mass spectrometer.
6.3. Author name Jeremy: Following this procedure, other methods like nuclear magnetic resonance spectroscopy can be performed in order to unequivocally determine the chemical structure of isolated lipid A. It’s important to remember that with MS analysis, lipid A structures are proposed based on an informed interpretation of the spectra. Just because a proposed structure has the same molecular weight as an MS peak, it doesn’t necessarily mean that as drawn, that chemical structure accurately depicts the precise linkage of every atom. Whenever we draw a lipid A molecule we are relying on foundational experiments by Dr. Chris Raetz and colleagues in the ‘80s, who used NMR to determine the original structure of lipid A isolated from E. coli. Methods like UVPD based MS have improved our ability to generate a more informative array of fragment ions, and in so doing improve our ability to draw chemical structures with a higher degree of accuracy.  However, its important to stress that structural determination, in the purest sense, requires more robust analytical techniques like NMR, that provide structural information in the form of individual pairs of atom to atom interaction.  
6.4. Author name John: This protocol has uniquely paved the way for researchers in the field of microbiology to further explore structure/function relationships with respect to how lipid A modifications impact the biology of Gram-negative bacteria. We are also very interested, and have demonstrated, the power of UVPD-based MS to characterize the structures of biologically important molecules such as glycans, proteins, nucleic acids and other complex lipids. 
6.5. Author name John: After watching this video, you should have a good understanding of how to isolate endotoxin, or lipid A, from any gram-negative organism of your choice. The structural characterization of isolated material can then be performed using collision induced dissociation or ultraviolet photodissociation based high resolution tandem MS protocols.  
6.6. Author name Jeremy: Don't forget that working with organic solvents, biologically hazardous material, and lasers can be extremely hazardous. It’s important to stress that solvents should be handled in ventilated chemical fume hoods, appropriate protective equipment such as gloves and goggles should always be worn, and the laser used for UVPD should be properly shielded.

       

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, 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.  

3.5.1.-   3.5.1.avi 
3.5.2.-   3.5.2-2.avi
3.5.3.-   JOVE Screen Shot (Stills).pptx - Slide 3.5.3.
3.6.1.-   3.6.1.avi
3.7.1.-   3.7.1.avi
3.8.1.-   3.8.1-1.avi
3.8.2.-   JOVE Screen Shot (Stills).pptx - Slide 3.8.2.
4.3.1.-   JOVE Screen Shot (Stills).pptx - Slide 4.3.1.
4.5.1.-   4.5.1.avi
4.6.1.-   JOVE Screen Shot (Stills).pptx - Slide 4.6.1.
4.7.1.-   4.7.1.avi
4.7.2.-   JOVE Screen Shot (Stills).pptx - Slide 4.7.2.


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.
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