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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: ______________________________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies. 
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N)     __N_    ____ 
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: 1.10, 1.11, 3.4, 3.6, 4.1, and 5.4__________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The single most difficult aspect of this procedure is properly dispensing the calibration standards and internal standards onto the glass frit of the vapor sample tubes. We use an electronic micropipette to ensure repeated accuracy of deposition and proper technique between multiple users.______________________________

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 quantitate explosive vapors_______(insert goal here)___________________ . (Intro)

This is accomplished by first preparing the instrumentation for analysis________(insert 1st step)___________________________. (P1)

The second step is to _____(insert 2nd step)_____________________ establish a calibration curve for the instrument using the deposition of solution standards onto vapor sampling tubes.. (P2)

Next, the  vapor samples are collected for quantitative analysis._______(insert 3rd step)_______________________ . (P3)

The final step is quantitative analysis of vapor samples on vapor sample tubes using gas chromatography electron capture detector instrumentation.  _____(insert 4th step)_________________________. (P4)

Ultimately, the combination of direct liquid deposition of calibration standards and gas chromatography with an electron capture detector is used to obtain quantitative results for explosive vapor samples._(insert method used to assay - e.g. immunofluorescence microscopy)_is used to show _( insert type of results e.g. changes in protein localization)________ _____. (P5)


Conceptual Narrative:
The overall goal of the following experiment is to __(insert overall goal here; e.g. observe the effect of your treatment on cell migration using wound healing assays)____. (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 Adam Lubrano_________: The main advantage of this technique over existing methods, like liquid injection calibration curves __________, is that ___________.   losses associated with thermal desorption from the sorbent tube are taken into account.   
1.2. Author name ________: This method can help 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 ________: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.
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. Instrument Preparation
2.1. Prior to starting this procedure, remove the TDS adaptor from the CIS inlet of the GC instrument (TEXT: TDS: Thermal Desorption System, CIS: Cooled Inlet System). After removing the liner, inspect the CIS inlet for particles and debris. Clean any visible debris with compressed air, or preferably nitrogen.       Authors, will you be using a nitrogen gas flow to clean the CIS inlet in the video demonstration? We will be using compressed air.
2.2. Attach a new graphite ferrule to a new CIS liner using the manufacturer provided tool and instructions for ferrule-to-liner binding. Then, insert the liner with the attached graphite ferrule into the CIS. Replace the TDS adaptor and re-mount the TDS.
2.3. Following this, remove the silicone protection from the ends of a new column. Insert a nut and ferrule onto each end of the column (TEXT: Use ECD detector nut and ferrule for one end of column and a CIS ferrule for other end).
2.4. Using a ceramic column cutting tool, remove approximately 10 cm from each end of the column, ensuring that the nuts and ferrules remain on the column but away from the end to avoid clogging and debris.
2.5. Secure the column into the oven by inserting the column into the inlet. Then, connect the other end of the column to the detector port.
2.6. Gently hand-tighten the nuts and ferrules onto their respective ports for the inlet and detector. Using a wrench, tighten with approximately a quarter turn of rotation the nuts and ferrules (TEXT: Too much force or over-tightening will damage ferrules causing leaks or column to break and clog).
2.7. Next, bake out the TDS, inlet, column, and detector by setting the temperature for all the zones to just below the maximum operating temperature while flowing carrier gas for at least two hours. After cooling all the zones, retighten all the nuts and ferrules to ensure leak-free operation.	     Authors, can you clarify if you set the temperature directly on the instrument panel? Temperatures are set directly on the instrument panel and in the instrument control software depending on the component of the instrument. 	  Do you hand-tighten the nuts and ferrules or use a wrench? The nuts and ferrules are tightened with a wrench.
2.8. Load the instrument method using the software interface. Verify that the correct temperatures and flow rates have been achieved.    Authors, do you check the temperatures and flow rates on the instrument panel or in the computer software? The temperatures and flow rates are checked on the instrument panel and in the instrument control software.
3. Sample Collection
3.1. At this point, connect one sorbent-filled thermal desorption sample tube to a sample pump using a small piece of flexible silicone tubing. Attach a piston flow meter to the sample tube at the opposite end from the sample pump. Then, adjust the flow rate on the sample pump such that it is approximately 100 mL min-1 through the sample tube according to the readings from the piston flow meter. 
3.2. Disconnect the piston flow meter from the sample tube and temporarily shut off the sample pump, leaving the sample tube connected to the pump. Place the sample tube with the still connected sample pump in the explosives vapor stream.     Authors, can you briefly describe how the sample pump is placed in the explosives vapor stream? The sample pump is never placed in the explosive vapor stream, but the sample tube is placed in the steam. The sample tube is connected to a port on our vapor generation system with a Teflon fitting that is hand tightened after insertion of the sample tube. The sample pump is attached to the sample tube with flexible tubing and placed on a workbench away from the vapor source to avoid interference and damage to the pump.
3.3. Following this, set a timer based on the approximate sampling times (TEXT: See Table 2 for list of sampling times). Activate the sample pump and start the timer. 
3.4. Once the timer has stopped, shut off the sample pump. Disconnect the sample tube from the pump and place it in the packaging provided with the sample tube. Then, cap the tube and store it for analysis.	Authors, where do you typically store the sample tube and is it stored at room temperature? Sample tubes are typically stored on the workbench at room temperature.
4. Calibration Curve Generation
4.1. Next, pipet 5.0 μL of a previously prepared solution standard directly on the glass frit of an unused, conditioned sample tube, holding the sample tube and pipet upright with a gloved hand during deposition.
4.2. After repeating the prior step for each of the six calibration standards, deposit 5 μL of 0.3 ng μL-1 3,4-DNT (TEXT: 3,4-DNT: 3,4-dinitrotoluene) on each of the tubes as well. Then, allow the eighteen sample tubes to sit at room temperature for at least 30 minutes to evaporate the solvent.
4.3. Once the samples have been analyzed by the TDS-CIS-GC-ECD method, integrate the peaks associated with 3,4-DNT, TNT, and RDX (TEXT: TNT: 2,4,6-trinitrotoluene; RDX: Cyclotrimethylenetrinitramine) in the chromatogram for each of the eighteen sample tubes. Plot the average normalized peak area versus mass of analyte present on the tubes for both TNT and RDX. 
5. Sample Analysis
5.1. Following this, deposit 5.0 μL of  0.3 ng μL-1 3,4-DNT on each of the sample tubes.
5.2. After the solvent has evaporated and the samples have been analyzed, integrate the peaks associated with 3,4-DNT, TNT, and RDX in the chromatogram for each of the eighteen sample tubes. 
5.3. Finally, use the peak areas and calibration curve to calculate the vapor concentration in parts-per-billion by volume for each analyte (TEXT: See Equations 1-4 in text protocol).  Authors, do you perform this calculation on the computer or in a laboratory notebook? Calculations are performed on the computer using the instrument control software and spreadsheet software program, such as Microsoft Excel.
6. Results: Quantitation of Trace Explosive Vapors Using Direct Liquid Deposition with TDS-CIS-GC-ECD Instrumentation
Authors - please feel free to change the results title if you had something more fitting in mind.
6.1. In the chromatograms obtained using the direct liquid deposition method, peaks for 3,4-DNT, TNT, and RDX are observed at 4.16, 4.49, and 4.95 minutes, respectively. The internal standard peak height and area is constant for all masses of TNT and RDX, while the peak height and area increases with the analyte mass. 
6.1.1. LAB MEDIA: Figure 1 (51938_Field_Figure_1.tif) (Video Editor: If possible, make “4.16 min”, “4.49 min”, and “4.95 min” appear above or next to the corresponding peaks for the first sentence. Highlight, or point to, the 3,4-DNT peak for first part of second sentence, and the TNT and RDX peaks for the second part of the second sentence.)
6.2. An example calibration curve generated from the acquired chromatograms is shown here. The error bars indicate one standard deviation with three replicate measurements per mass of analyte (TEXT: See text protocol for details on vapor concentration calculations). 
6.2.1. LAB MEDIA: Figure 2 (51938_Field_Figure_2.tif) (Video Editor: If possible, make the YRDX equation appear above the red line and the YTNT equation appear below the black line and have black arrows point from the equations to the corresponding lines. Alternatively, make the YRDX equation red and the YTNT equation black and if possible, use the previously described animation. Highlight, or point to, the rightmost red and black error bars for the second sentence.)
6.3. Additional peaks other than 3,4-DNT, TNT, and RDX are typically observed if the instrument needs to be serviced or if the standards have degraded over time. Additional peaks are always present when using sorbent-filled thermal desorption sample tubes but the degradation products formed do not co-elute with these vapors with a properly maintained instrument. Furthermore, the peak shapes deviate greatly from a Gaussian shape, specifically for the peaks at approximately 4.6 and 4.825 min.	     Authors, are the 3,4-DNT, TNT, and RDX peaks observed in the Figure 3 chromatogram and if so, would it be possible to identify which peaks correspond to them? The peaks for 3,4-DNT, TNT, and RDX have been identified in Figure 3 and a revised Figure_3.tif file has been created and uploaded.  
6.3.1. LAB MEDIA: Figure 3 (51938_Field_Figure_3.tif) (Video Editor: If possible have the 3,4-DNT, TNT, and RDX labels appear at beginning of first sentence. Highlight, or point to, peaks at 4.6 and 4.825 min for first part of second sentence.)

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


7. 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.

7.1. Author name ________: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.
7.2. Author name Adam Lubrano________: While attempting this procedure, it’s important to remember to thoroughly clean the thermal desorption tubes prior to sample deposition and analysis___________.
7.3. Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.
7.4. 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).
7.5. Author name _________: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure mention specific steps).
7.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   

       

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.  

6.1 – 51938_Field_Figure_1.tif – Chromatogram of 3,4-DNT, TNT, and RDX from a GC-ECD
6.2 – 51938_Field_Figure_2.tif – Example calibration curve for a GC-ECD for explosive vapor quantitation
6.3 – 51938_Field_Figure_3.tif – Example chromatogram indicating instrument maintenance and service is needed

[image: ]
[image: ]
[image: ]
Insert your media filenames here.

SchematicFig – authors, please include a schematic figure to correlate with the narrative
overview text in section 1A. See attached instructions.



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.
 2012, Journal of Visualized Experiments
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