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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__Protocol 3,4,5 and 6________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ___Step 3.5___Use plastic seal with thick glue surface to prevent evaporation________________

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 single nucleotide polymorphism genotype data using MALDI-TOF mass spectrometry (Intro). First use PCR to amplify the  DNA templates, each of which contains a SNP  (LAB MEDIA: Above the  first arrow). Remove the unused regular dNTPs using shrimp alkaline phosphatase (LAB MEDIA: add arrow and SAP treatment) . Next, add SNP extension primers to generate allele specific amplimers  (LAB MEDIA: show middle section, highlighting purple primers). Then measure  the mass of the allele specific amplimers using a mass spectrometer (LAB MEDIA: Show bottom left). Ultimately, calculation of the magnitude of each allele signal from the results can detect the presence of the allele for a corresponding SNP (LAB MEDIA: Bottom right panel).
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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. Allison Weakley: The main advantage of this technique over existing methods, like conventional PCR, is the utilization of multiple markers simutaneously to reduce time to generate data.   

1.2. Yoosook Lee: This method can help answer key questions in the vector biology field, such as hybridization level, insecticide resistance, host preference and parasite infection rates.  

1.3. Julia Malvick: The implications of this technique extend toward diagnosis of other pathogens or disease involving multiple markers, because it can be used assay nearly any SNP or indel.  

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. PCR Amplification and SNP Extension
2.1. In a 1.5ml microtube, combine all the PCR primer pairs of each single nucleotide polymorphism as detailed in Supplement Tables 1 and 2 of the text protocol. Then prepare a PCR cocktail as described in the manufacturer’s protocol. After vortexing the tube lightly, centrifuge for  30 seconds at 2,000 x g.
2.1.1. MED/CU: In a 1.5ml microtube, Talent adds a PCR primer.
2.1.2. LAB MEDIA: Table 1. 
2.1.3. CU/ECU: Talent places mix reagents of PCR cocktail in an ice bucket.
2.1.4.  CU: Talent vortexes the tube lightly.
2.1.5.  MED: Talent places the tubes in the centrifuge and starts a run for  30 seconds at 2,000 x g.
2.2. Dispense 3 μL of the PCR cocktail into each well of a non-skirted 96 well plate. Add 2 μL of the appropriate genomic DNA of mosquitoes in each well. Seal the plate, gently mix, and centrifuge for 1 minute at 370 x g. 
2.2.1. MED/CU: Using a repeater pipette, Talent dispenses 3 μL of the PCR cocktail into each well of a non-skirted 96 well plate. 
2.2.2. ECU: Talent adds 2 μL of the appropriate genomic DNA of mosquitoes in several wells. 
2.2.3. CU: Talent seals the plate and gently mixes.
2.2.4. MED-over-the-shoulder: Talent places the plate in the centrifuge.
2.2.5. CU: Talent starts a run for  1 minute at 370 x g. 
2.3. Place the plate in the thermocycler, and start the program.  
2.3.1. MED-over-the-shoulder: Talent places the plate in the thermocycler.
2.3.2. LAB MEDIA: Figure 1 extension program.
2.4. After preparing the Shrimp Alkaline Phosphatase enzyme solution, dispense 2 μL into each well of the 96 well plate containing the PCR reactions. Seal the plate, gently mix, and centrifuge for 1 minute at 370 x g. 
2.4.1. MED/CU: Talent dispenses 2 μL SAP enzyme solution to each well of the 96 well plate containing the PCR reactions. 
2.4.2. CU: Talent seals the plate and  gently mixes, 
2.4.3. MED: Talent starts the centrifuge for 1 minute at 370 x g. 
2.5. Incubate the plate in a thermocycler for the enzyme reaction step at 37°C for 40 minutes, the enzyme inactivation step for 85°C for 5 minutes, and a final cooling step at  4°C. If necessary store the samples at -20°C.
2.5.1. CU: Talent place the plate in a thermocycler,  
2.5.2. MED-over-the-shoulder: Talent selects the program, then starts the run.
2.5.3. MED/CU: Talent stores the samples at -20°C.
2.6. Combine a primer for each SNP to create an extension primer mix as detailed in Supplemental Table S2. Also prepare the primer extension cocktail, vortex and centrifuge for 30 seconds at 2,000 x g. Dispense 2 μL of the extension cocktail into each well.
2.6.1. MED/CU: Talent starts pipetting SNPs for the extension primer mix (show label on tubes)
2.6.2. LAB MEDIA: Table 3.
2.6.3. CU: Talent vortexes primer extension cocktail.
2.6.4. MED: Talent places tube in centrifuge and starts a run for 30 seconds at 2,000 x g
2.6.5. CU/ECU: Talent aliquots 2 μL of the extension cocktail into each well.
2.7. Seal the plate, gently vortex and then centrifuge for 1 minute at 370 x g. Thermocycle the plate. At this point, proceed to mass spectrometry or store the plate at -20°C for up to 2 weeks.
2.7.1. MED: Talent seals the plate and gently vortexes.
2.7.2.  MED/CU: Talent removes the plate from the centrifuge. 
2.7.3. LAB MEDIA: Figure 1. 
2.7.4. MED: Talent stores the plate at -20°C.
3. Conditioning the SNP extension product to optimize mass spectrometry analysis
3.1. Transfer 15mg of resin from its container onto the dimple plate. Spread the resin into the wells with a sweeping motion. Then scrape off the excess. After 20 minutes, add 41 μL of HPLC grade water to each well. 
3.1.1. MED/CU: Talent transfers 15mg of resin from its container onto the dimple plate using an elongated spoon. 
3.1.2. CU/ECU: Talent uses a scraper to spread the resin into the wells with a sweeping motion, and then scrape off the excess. 
3.1.3. MED/CU: Talent adds 41 μL of HPLC grade water to each well. 
3.2. Now gently invert the sample plate onto the dimple plate, and  reset the sample plate against the small rounded post of the dimple plate to align the wells. 

3.2.1. CU/ECU: Talent gently inverts the sample plate onto the dimple plate, and  resets the sample plate against the small rounded post of the dimple plate to align the wells. 

3.3. Holding the plates together, gently flip them over and tap for the resin to transfer to the sample plate. Then centrifuge the plate at 3,200xg for 30 seconds.
3.3.1. CU: Talent holds the plates together, then gently flips them over and taps for the resin to transfer to the sample plate. 
3.3.2. MED: Talent centrifuges the plate at 3200xg for 30 seconds.
3.4. Rotate the sample plate for 5 minutes at 360° about the long axis. 
3.4.1. MED-over-the-shoulder: Talent places  the sample plate on rotator for 5 minutes at 360° about the long axis. 
3.5. Then centrifuge the sample plate at 3,200 x g for 5 minutes. If necessary, store the sample plate at -20°C for up to 2 weeks.
3.5.1. MED: Talent removes the smaple plate from the centrifuge. 
3.5.2. CU: Talent store the sample plate at -20°C.
4. MALDI-TOF Mass Spectrometry
4.1. Transfer the conditioned SNP extension product onto a bioarray such as SpectroCHIP as per the manufacturer’s instructions. 
4.1.1. MED/CU: Talent transfers the conditioned SNP extension product onto a bioarray using the MassArray Nanodispenser.
4.1.2. [added] MED/CU: Talent transfer the bioarray to a mass spectrometer.
4.2. Once the transfer is complete, define key parameters in the assay database. For example, name the assay and plates such that each plate has a unique identifier that links to the specific assay design. 
4.2.1. SCREEN: Talent defines key parameters in the assay database.
4.2.2. LAB MEDIA: Supplemental Table 3.

4.3. Now acquire spectra using a MALDI-TOF mass spectrometer.
4.3.1. WIDE/MED: Talent acquires spectra using a MALDI-TOF mass spectrometer (get good shot of instrument setup).
4.4. Perform the data analysis using a real-time PCR analysis data interpretation software [Text over video:  Typer Analyzer or TyperViewer (Sequenom) ]. Obtain the data in .xml format which contains the sample layout, mass spectrogram for each well, the marker information including name, expected mass for each variant of the corresponding SNP, and any error or warning messages associated with each reaction. 
4.4.1. SCREEN: Talent opens real-time PCR analysis data interpretation software. 
4.4.2. LAB MEDIA: Figure 2: highlight  the sample layout, mass spectrogram for each well, the marker information including name, expected mass for each variant of the corresponding SNP, and any error or warning messages associated with each reaction.
4.5. Next, carry out the SNP genotype clustering analysis by setting the detection threshold and the tolerance/variance for each genotype. Export the resulting SNP genotype calls into a spreadsheet program. 
4.5.1. SCREEN: Talent starts SNP genotype clustering analysis by setting the detection threshold (magnitude or signal to noise ratio) and the tolerance/variance for each genotype. 
4.5.2. LAB MEDIA: Figure 3.
5. Results: Malaria trasmitting mosquitoes 
5.1. These five single polynucleotide polymorphisms together identify the three species of African malaria vectors : A. arabiensis, A. coluzzii and A. gambiae. If a sample is not one of the three species, the three SNPs  fail to amplify. 
5.1.1. LAB MEDIA: Table 4 - show top five  (everything but A. darlingi rows)

5.1.2. LAB MEDIA: Full Table 4 - highlight 01073-213, 04679-157 and 10313-052 boxes.
5.2. The knockdown resistance genotype corresponds to the 1014th codon of the para voltage-gated sodium channel, and infers insecticide resistance. Two SNPs on the 2nd and 3rd base of the 1014th codon determine the three possible amino acids. 
5.2.1. LAB MEDIA: Table 5 - first coloumn, then add the remaining columns 

5.3. If intact Plasmodium DNA is present in the mosquito tissue, then we expect to detect P. falciparum or P. vivax specific DNA among the DNA sample extracted from the mosquito. 
5.3.1. LAB MEDIA: Table 6
5.4. Based on the alignment of cytochrome b from different Plamodium, species-specific SNPs were identified.  We have tested this assay on mosquito samples collected in Mali, Cameroon, Tanzania, Zambia and Brazil and confirmed that this particular set of markers works regardless of mosquito species. 
5.4.1. LAB MEDIA: Table 6  highlight the 6 SNP names (PI----), then highlight mos 1, mos2 and mos3. 
5.5. SNPs are also informative for bloodmeal detection where each host is selected for a genotyping assay based on the conservation of cytochrome b sequences.
5.5.1. LAB MEDIA: Table 7 
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. Allison Weakley: After watching this video, you should have a good understanding of how to utilize a multiplex method to analyze many SNPs within a single assay.

6.2. Julia Malvick: While attempting this procedure, it’s important to remember to _prevent evaporation and cross contamination.

6.3. Yoosook Lee: After its development, this technique paved the way for researchers in the field of vector biology to explore hybridization, pathogen infection prevalance, insecticide resistance and host preference in other disease vectors.

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.  

None.
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


