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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___________1,2,3,4,7_______________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _________ensuring stability over the full experiment duration:  steps 1 and 4 best describe our solution to this issue_____________________

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 perform robust non-targeted metabolite profiling of serum in a large scale experiment. (Intro) First, extract the metabolites in a plate format (LAB MEDIA: Figure 1 tube and plate). Establish a robust QC sample and method to ensure  analytical stability over time (LAB MEDIA: Figure 1 middle chromatogram). Then  acquire mass spectral data on QC and randomized serum samples in replicate (LAB MEDIA: Figure 2). Proceed to  data preprocessing, statistical analysis, and metabolite identification (LAB MEDIA: Figure 1 last two). The results of non-targeted metabolite profiling by UPLC-MS can be utilized to identify small molecule biomarkers in serum (LAB MEDIA: Figure 3).
Schematic figure = LAB MEDIA Figure 1.
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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.    

· 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. Jessica Prenni: Though this method can provide insight into serum biomarker discovery, it can also be applied to other sample types, such as urine, tissue, or cell culture extracts.

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. Sample Organization
2.1. To create a plate map for sample preparation open a spreadsheet. In the first column enter the sample list in order of loading.  In a second column, enter the 96 well plate locations using correct nomenclature for your autosampler software.  
2.1.1. SCREEN: For plate map, Talent enters a sample list in order of loading. 
2.1.2. SCREEN: In a second column, Talent  enters the 96 well plate locations using correct nomenclature for autosampler software.  
2.2. Save one well in each plate for QC sample. 
2.2.1. SCREEN: Talent  marks one well in each plate for QC samples. 
2.3. If your LC autosampler can handle two plates at a time, separate the sample list into batches of 190 and save this information in a second worksheet.
2.3.1. SCREEN: Talent separates the sample list into batches of 190 and saves this information in a second worksheet.  
2.4. Within each of these batches, [Text over video:  “In Microsoft Excel use:  =rand()”]randomize the injection order.  Now copy and paste your injection order into the LC-MS sample queue software system.  Reserve the first three rows of the sample queue for column conditioning injections.
2.4.1. SCREEN: Within each of these batches, Talent uses the randomize function   and randomizes the injection order.  
2.4.2. SCREEN: Talent copies and pastes the injection order into the LC-MS sample queue software system. 
2.4.3. Talent copies first three samples, pastes them in blank rows and renames them “condition 1-3”

3. Serum and Quality Control (QC) Sample Preparation Procedures
3.1. Prepare a 10ml stock of QC sample containing a minimum of four compounds of known mass and retention time that span the chromatographic elution of the experiment. 
3.1.1. MED/CU: Talent prepares a 10ml stock of QC sample containing caffeine, reserpine, sulfadimethoxine, and terfenadine at a concentration of 2 g/mL (show reagents  labelled in ice-bucket).  
3.2. Thaw the serum samples on ice and gently vortex for ~5 seconds.
3.2.1. CU/ECU: Talent removes thawed the serum samples from ice and gently vortexes.
3.3. Pre-wet the tips of a 12-channel pipettor with methanol to help prevent tip-dripping during sample dispensing. Then add 370 l of cold methanol to each well of a 96 well plate. 
3.3.1. MED/CU: Talent Pre-wet the tips of a 12-channel pipettor with methanol and then  adds 370 l of cold methanol to each well of a 96 well plate. 
3.4. Transfer 100 l of each sample to the corresponding plate location from the plate maps. Cover the plates and incubate at -80 oC for 30 min to precipitate the proteins.
3.4.1. ECU: Talent transfers 100 l of a sample to the corresponding plate location from the plate maps. 
3.4.2. CU: Talent covers the plates 
3.4.3. MED: Talent places samples at  -80 oC.
3.5. Centrifuge the plates at 3,200 x g and 4oC for 30 min. Then transfer 250 L of supernatant to a new 96-well plate and repeat the centrifugation step.

3.5.1. MED-over the shoulder: Talent places plates in centrifuge (show display: 3,200 x g and 4oC for 30 min). 

3.5.2. MED-over the shoulder: Talent removes the plates from the  centrifuge.

3.5.3.  ECU: Talent transfers 250 L of supernatant to a new 96-well.

3.6. Now transfer 60 L aliquots of the supernatant to three 96-well plates suitable for the UPLC or LC autosampler.  
3.6.1. MED/CU: Talent transfers 60 L aliquots of the supernatant to three 96-well plates suitable for the UPLC or LC autosampler.  
3.7. Add 100 uL of QC sample mix to the reserved well position on the plate.

3.7.1. ECU: Talent adds 100 uL of QC sample mix to the reserved well position on the plate.

3.8. Seal each plate with adhesive film.

3.8.1. ECU: Talent seals a plate with adhesive film.
4. UPLC-MS Data Acquisition
4.1. Set the autosampler to 4oC. Place the first two plates into autosampler. 
4.1.1. WIDE/MED: Talent sets the autosampler to 4oC. (get good shot of instrument setup) 

4.1.2. MED/CU:Talent places the first two plates into autosampler. 
4.2. Set up the acquisition method using one of the two alternative reverse phase gradients. Gradient A is biased towards non-polar molecules while gradient B will provide improved coverage of moderately polar molecules.  
4.2.1. SCREEN: Talent opens window to set up the acquisition method using one of the two alternative reverse phase gradients.

4.2.2. TEXT ON SCREEN: 

Gradient A
	Time (min)
	%A
	%B
	curve

	0.0
	100
	0
	

	0.1
	100
	0
	6

	1.0
	60
	40
	6

	3.0
	30
	70
	6

	11.0
	0
	100
	6

	17.0
	0
	100
	6

	17.1
	100
	0
	6

	23.0
	100
	0
	6


4.2.3.  TEXT ON SCREEN:
Gradient B


	Time (min)
	%A
	%B
	curve

	0.0
	100
	0
	

	1
	100
	0
	6

	13
	5
	95
	6

	16
	5
	95
	6

	16.05
	100
	0
	6

	20
	100
	0
	6


4.3. Set the mass spectrometer to collect data in positive mode scanning from 50-1200 m/z.  
4.4. SCREEN: Talent sets ms to collect data in positive mode scanning from 50-1200 m/z.  
4.5. Additional specific instrument conditions will vary according to the system used. [Text over video: Waters Xevo G2 Q-TOF mass spectrometer].
4.5.1. SCREEN: Talent sets  Collision Energy = 6V; Scan Time =0.2 seconds per scan; Capillary Voltage =2200 V; Source Temperature =150°C; Desolvation Temperature =350°C; Desolvation Gas Flow (N2) = 800 L/hr.  
4.6. At the beginning of each 2-plate batch of samples, manually inject the QC samples five times. 
4.6.1. SCREEN: Talent injects the QC sample
4.6.2.  MED/CU: Get shot of injection area of MS. 
4.7. Use the third through fifth QC injections to monitor for peak area of <25% RSD, retention time  of +/- 0.05 min, and mass accuracy  of +/- 3 ppm. 
4.7.1. SCREEN:  Talent indicates peak area (<25% RSD), retention time (+/- 0.05 min), and mass accuracy (+/- 3 ppm). 
4.8. Talent: These parameters may need to be adjusted to fit the specifications of the instrument being used for data acquisition.
4.8.1. Interview style
4.9. If the QC samples pass, acquire data on serum samples for those two plates.
4.9.1. SCREEN: Talent starts acquisition of data on serum samples.
5. Metabolite Identification
5.1. Talent: The following workflow is a conceptual overview of the metabolite identification process for mass spectrometry datasets. An alternative strategy is provided in the text protocol.
5.1.1. Interview style.
5.2. Use software to predict a molecular formula from the accurate mass and isotopic distribution of the significant molecular features..
5.2.1. SCREEN: Talent opens Waters software, uses the Elemental Comp tool in the MassLynx package.
5.3. Next, search the accurate mass measurements against in-house or public metabolite databases. 
5.3.1. TEXT ON SCREEN:

Human Metabolome Database (http://www.hmdb.ca/)

Metlin (http://metlin.scripps.edu/metabo_search_alt2.php)

Mass Bank (http://www.massbank.jp/?lang=en)

Lipid Maps (http://www.lipidmaps.org/data/standards/index.html)

National Institute of Standards and Technology MS Search (http://chemdata.nist.gov/mass-spc/ms-search/)

5.4. Filter the candidate metabolite identifications by mass error, predicted molecular formula, retention time, in-source fragmentation, and biological relevance in the trends observed with respect to experimental design. This will result in a putative metabolite identification.  Absolute identification requires matching accurate mass, retention time and fragmentation  for the experimental compound with an authentic standard of the putative metabolite.
5.4.1. SCREEN: Talent starts to filter the candidate metabolite identifications by mass error, predicted molecular formula, biological relevance in the trends observed with respect to experimental design, and retention time.
5.4.2. SCREEN: Talent illustrates match of fragment peaks in the spectrum between the database spectrum and the experimental spectrum.

5.5. Finally, assign identification confidence to all reported metabolite identifications based on the metabolomics standards initiative recommendations.
5.5.1. TEXT ON SCREEN:

Level 1: confident molecular identification based on orthogonal analytical 
  parameters (accurate mass, retention time, and MS/MS fragmentation)       

  relative to an authentic standard.  

Level 2: putative identification base on physicochemical properties 
  and/or spectral similarity with literature or spectral libraries. 

Level 3: putative identification of a compound class based on physicochemical 
  properties or spectral similarity. 

Level 4: unknown compound.
Sumner, L. W. et al. Proposed minimum reporting standards for chemical analysis. Metabolomics 3, 211-221, doi:DOI 10.1007/s11306-007-0082-2 (2007).
6. Results: Identification of a Caffeine metabolite in human serum
6.1. This workflow indicates the basic analytical steps of performing a non-targeted metabolite profiling experiment by UPLC-MS 
6.1.1. LAB MEDIA: Figure 1. 
6.2. The raw data can be visualized as a base peak chromatogram.  This example shows a serum sample that was analyzed by gradient A. Subsequent to statistical analysis, metabolite identification is attempted for all biologically important and statistically significant molecular features.
6.3. LAB MEDIA: Figure 2.
6.4. Here, caffeine was identified in human serum by matching the chromatographic retention time, accurate mass, and fragmentation pattern between the experimental molecular feature and an authentic standard of the putative metabolite.  This is an example of a level 1 metabolite identification. [Text over video: data must be acquired on the same analytical instrumentation].
6.5. LAB MEDIA: Figure 3.
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  Jessica Prenni: After watching this video, you should have a good understanding of how ensure analytical stability during large scale non-targeted metabolite profiling experiments of serum using a UPLC-MS platform.  
6.2   Jessica Prenni: Analytical stability is only one important aspect of a successful metabolite profiling experiment.  Experimental design and downstream data analysis and interpretation are also critical but outside the scope of this video tutorial.  These topics are introduced and discussed in the corresponding text version of the protocol. 
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.

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.

( 2011, Journal of Visualized Experiments


