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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)___N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps-  2.4, 2.6, 2.9, 3.11, 3.12.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Proper and consistent TLC separation.  Factors can cause poor separation.  These are usually eliminated by placing the filter paper in the chamber, applying grease for a tight seal on the lid, equilibrating the chamber overnight, and keeping clean TLC chambers, to obtain consistent quality TLC separations and data.  

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 isolate and identify the triacylglyceride contents present in bat sebaceous secretions.   (Intro)
	
This is accomplished by first extracting the surface lipid fraction from integumentary tissues under conditions to minimize contamination and oxidation. (P1)

The second step is to separate the lipids by thin-layer chromatography to obtain the triacylglyceride fraction. (P2)	

Next, acquire triacylglyeride mass spectrum profiles by MALDI-TOF MS with high resolution and mass accuracy. (P3)

The final step is to process the spectral data with instrument software and analyze with online chemical databases. (P4)

Ultimately, preparative thin layer chromatography and matrix-assisted laser desorption/ionization time-of-flight mass spectrometry is used to determine differences in triacylglyceride composition profiles among experimental and control groups. (P5)


Conceptual Narrative:
The overall goal of the following experiment is to                                       . (Intro)

This is achieved by (1st step of protocol e.g. adding NGF to cells) to _(goal of 1st step - e.g. induce cell differentiation)__. (P1)

As a second step, _(insert 2nd step)__, which __(insert goal of 2nd step)_________ . (P2)  

Next, __(insert 3rd step)_____in order to___(insert goal of 3rd step)_________. (P3)

Results are obtained that show _(effect of treatment - e.g.  differences in protein expression in NGF treated cells_ based on  ___(method of analysis - e.g. Western blotting analysis)__. (P4)


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).   


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)

1.1. Author name _________: The main advantage of this technique over existing methods, like __________, is that ___________.   
1.2. Author name Brett Savary: This method can help identify chemical signals that may function in host-pathogen interactions. answer key questions in the _________ field, such as __________.  
1.3. Author name _______: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  
1.4. Author name Evan Pannkuk: Though this method can provide insight into clinical signs of disease from bats afflicted with white-nose syndrome or possible species-specificity to disease, it can also be applied to other mammalian systems, such as sexual signalling or intraspecific differences in milk composition.
1.5. Author name _______: Generally, individuals new to this method will struggle because ______________.
1.6.  Author name ________: I/We first had the idea for this method, when I/we ___________.
1.7. Author name _________: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   
1.8. **Author name ________: Demonstrating the procedure will be ________ a _______ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.8.1. Interview style: Author saying the above 
1.8.2. 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. Tissue treatment and lipid extraction
2.1. Clean all instruments with methanol before and between tissue collection from different individuals.  Trim about 1 gram of hair from the skin (note:  scissors) and place in a 125 ml Erlenmeyer flask.  
2.2. To sample the sebum from the wing surfaces, wet cotton balls with chloroform:methanol solvent [Text over video: C:M; 3:2 v/v], scrub the skin and place these in a separate flask (note: 4-6 balls).  
2.3. Now extract the tissue with 10 ml of chloroform:methanol [Text over video: 2:1 v/v] containing 0.5% BHT to prevent oxidation.
2.4. After 2 hours, add about 0.5 g anhydrous sodium sulfate to each flask, mix briefly, and pass through filter paper to collect the solvent.   
2.5. Repeat the extraction sequentially with 1:1 and 1:2 chloroform:methanol.  Then pool the filtrates.  
2.6. Evaporate the pooled filtrates under a stream of nitrogen. Determine the dry weight, and dissolve the lipid residue [Text over video: 3:2 C:M,  0.5% BHT] to a concentration of 10 mg/ml.  Store the sample in glass vials at -20°C for up to a one month.

3. Lipid separation by preparative thin-layer chromatography
3.1. To remove plasticizers that can interfere with later mass spectrometry analysis, fill 1.5 ml microcentrifuge tubes with 3:2 chloroform:methanol, then rinse with acetone, and air-dry. Store sample tubes in a dust-free container, and handle these tubes only with gloves to prevent contamination from skin oils.
3.2. Activate the TLC plate by first pre-developing it with 3:2 chloroform:methanol.  Add enough solvent to the TLC chamber to a depth of 1 cm, then place plate in the chamber (close with glass lid) and allow the solvent to run completely to the top of the plate [Text over video:  ~45 mins].  
3.3. Remove the plate and dry it in a fume hood until the solvent evaporates [Text over video:  ~15 mins]. Then heat the plate at least 10 minutes at 120°C (note: oven).  
3.4. Now mark the plate with a a pencil mark at the top.  Place a straight pencil line, 1.5 cm from the bottom edge of the plate, to mark the baseline where the sample and standards will be placed.
3.5. Next,  cut a piece of filter paper large enough to line the two short walls and one long wall of the TLC chamber.  Insert the filter paper liner into the chamber.  
3.6. Pour 100 ml of freshly-prepared mobile phase solvent [Text over video: H:E:A; 80:20:2] into the chamber to give a depth of about 1 cm. Apply silicone grease seal along the top edge of the chamber, cover with the glass lid, and  equilibrate overnight.
3.7. Apply the sample manually or with an automated sample applicator making a continuous streak [Text over video: ~1.5 cm border at edges ]. 
3.8. Use the outer lanes of TLC plate to spot about 20 µl  containing a mixture of standards [Text over video: 10 mg/ml sterol, FFAs, TAGs, and sterol ester].
3.9. Place the loaded TLC plate into the equilibrated chamber, close with the lid, and develop the plate until the solvent runs to the top edge.  After approximately 45 minutes, remove the plate and allow the excess solvent to evaporate in a fume hood [Text over video: ~1 min]. 
3.10. Spray with 0.05% rhodamine 6G in 95% ethanol.  Then visualize the lipid bands under a long wavelength ultraviolet lamp.  
3.11. With a pencil, mark the Rf position for the fluorescent bands resolved in the sample and standards.  Take a photographic record.
3.12. Next, identify the band corresponding with the TAG standard, transfer it (note: scraping the silica off with a spatula) to a large piece of glassine weigh paper, and then into  a 1.5 ml solvent-washed microcentrifuge tube.  
3.13. Add 1.0 ml of 3:2 chloroform:methanol solvent to the sample, and sonicate for 1 minute. Pellet the silica by centrifugation, and then transfer the solvent into a new pre-weighed tube.  Repeat the 1 ml extraction, pool the filtrates, and then evaporate the solvent under a stream of nitrogen.  
3.14. Store the dried residue containing TAGs under nitrogen in the dark at 4 °C while additional tissue samples are separated by TLC.  Rhodamine 6G is present in samples, but it is insoluble in hexane and is removed during sample dissolution immediately before MS analysis.

4. TAG analysis by MALDI-TOF MS 
4.1. Prepare the 500 fmol/µl ACTH working solution and  10 mg/ml TAG standards as described in the text protocol (note: tricaprin [470.361 Da], tricaprylin [554.455 Da], trilaurin [638.549 Da], tripalmitin [722.642 Da], tripalmitolein [800.689 Da], trimyristin [806.736 Da], triolein [884.783 Da], tri-11-eicosenoin [968.877 Da], and trierucin [1052.971 Da]).
4.2. Also prepare the 0.5 M stock solution of DHB with 90% methanol for use as sample and standard matrix. Cover the tube with  aluminum foil to protect from light.  
4.3. Now combine (in pre-washed tubes) 10.0 µl DHB matrix, 10.0 µl sample or standard, and 5.0 µl 1.0 M NaOH.  Mix and briefly centrifuge the tube to bring the mixture to the bottom.
4.4. Spot 1.0 µl of standard, sample, or ACTH onto a MALDI stainless-steel target plate and place in a desiccator to dry.  Then place the target plate into the instrument for data acquisition (get good shot of instrument).
4.5. Perform MALDI-TOF MS analyses in positive reflectron mode.  Tune and calibrate the instrument as described by the instrument’s manufacturer using the ACTH and TAG standard solutions.
4.6. Acquire spectra for each sample spotted on the target plate (consistent with instrument specifications; parameters for this work were 5 Hz laser firing rate, ~100 shots per spot to obtain an average spectrum).  After smoothing and subtracting the background from MALDI spectra, process ion peaks manually with the online search engine LIPID MAPS (www.lipidmaps.org/tools/ms/glycerolipids_batch).  
4.7. Copy and paste the list spectra into the list of precursor ions and intensity box.  Limit the search to acyl composition desired.  Identify TAGs by the mass/charge ratios from ions present in the spectrum for each sample.  If fatty acid methyl ester percentages are available from separate GC/MS analysis, add these data to obtain probabilities of TAGs present.  

5. Results: Bat wing and hair

5.1. Mammalian integumentary lipid analyses by preparative TLC with H:E:A as the mobile phase usually resolves into four distinct bands corresponding to sterols, FFAs, TAGs, and sterol esters/wax esters/squalene.

5.1.1. LAB MEDIA: Figure 1  


5.2. These MALDI-TOF mass spectra were obtained for TAGs isolated from the Eastern red bat. 

5.2.1. LAB MEDIA: Figures 2 and 3. 

 
5.3. Typical for a preparation from non-aquatic mammals, the  spectra contain ion peaks in the mass range between m/z 850-910. Fatty acid moieties are the dominant acyl constituents in TAGs. 

5.3.1. LAB MEDIA: Table 1 scroll 


5.4. Further information on acyl ratios can be deduced by observing the peaks in the diacylglycerides region of the spectrum [Text over video: m/z 590-650]

5.4.1. LAB MEDIA: Figure 4.  


5.5. Eastern red bat wing tissue is characterized by a dominant peak at m/z 879.7 and wing tissue with a dominant peak at m/z 881.8 .

5.5.1. LAB MEDIA: Figure 2 and 3 respectively. 


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.

6.1. Author name ________: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.
6.2. Author name ________: While attempting this procedure, it’s important to remember to ___________.
6.3. Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.
6.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).
6.5. Author name _________: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure mention specific steps).
6.6. Author name Evan Pannkuk: Don't forget that working with live or euthanized bats you must obtain in advance all requisite state and federal permits for handling, transporting, and storing bats.  Approvals must also be obtained from your institutional animal care and use committee, as well as from your institutional biosafety committee.  If live bats (or nervous system tissue) are to be handled, animal handlers should be vaccinated for rabies.  In addition, when working with bat pathogens, such as Geomyces destructans, a biosafety level two lab is required.   

       

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.  

Insert your media filenames here.
Figure 1.tif
Figure 2.tif
Figure 3.tif
Figure 4.tif
[bookmark: _GoBack]Table 1.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, as well as an introduction to your videographer, closer to your filming date.
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