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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_3.4, 3.6, 3.7, 3.8, 3.9__

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __3.4: Pipette very carefully and be sure to mix very well to ensure the cells are homogenous before seeding them into the microplate
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 _______(insert goal here)___________________ . (Intro)
This is accomplished by first ________(insert 1st step)___________________________. (P1)
The second step is to _____(insert 2nd step)_____________________. (P2)
Next, the  _______(insert 3rd step)_______________________ . (P3)
The final step is _____(insert 4th step)_________________________. (P4)
Ultimately, _(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 predict the prognosis of idiopathic scoliosis according to the functional grouping of patients by screening their PBMCs’ response to GPCR activation, using cellular dielectric spectroscopy. (Intro)
This is achieved by culturing PBMCs in the presence of phytohemaglutinin, or PHA, to expand cell number. Cell expansion is completed in a tube maintained in an inclined position (P1, have the PHA drop fall into the tube. Then add a blue cap to the tube and place it, tilted, into the grey box. Note that the red line indicating fluid level tilts with the tube. Then have the number of cells inside the tube grow from four to the number shown on the right.)
As a second step, the cells are treated with osteopontin, or OPN, which increases or_reduces Gi protein activity depending on the patients. After treatment, the cell suspension is transferred into the microplate (P2, the OPN drops falls into the tube. Then fluid from the tube is pipetted into the wells of the microplate. )  

Next, the cells are stimulated with Gi- or Gs-GPCR agonists to determine the resulting impedance changes. (P3, start with upper right image, then upper left image emerges out of the indicated spot. (Upper right image can disappear). Then lower left image emerges out of indicated box, then the lower right image appears.)
The results provide kinetic responses for all wells and integrated responses are then quantified based on  impedance changes.(P4, upper image is kinetic responses, lower image is quantified values. The authors provided this as a separate document also: 50768_updated P4.doc)
Use 50768_Conceptual schematic.doc
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. Dr Akoume: The main advantage of this technique over existing methods, like X-ray exposure, is that this technique allow predicting prognosis of idiopathic scoliosis with no need to measure curvature and no health risk.    

1.2. Dr Moreau: The implications of this technique extend toward therapy (or diagnosis) of idiopathic scoliosis, because it can lead to the sooner identification of patients at risk of severe progression requiring a surger. (Move this interview of Dr moreau above the interview of Dr Akoume)
1.3. ** Alain Moreau:  Demonstrating the procedure will be Anita Franco, a senior research assistant from my laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. 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. PBMC culture
2.1. Thaw a frozen aliquot of Peripheral Blood Mononuclear Cells in a 37 °C water bath [Text over video: ~1 min]. Using a sterile pipette, transfer the cell suspension to a 50 mL tube, containing 15 mL of complete media, and centrifuge the cells [Text over video: 200 x g for 5 minutes @RT].
2.1.1. CU: Talent removes ann aliquot of Peripheral Blood Mononuclear Cells in a 37 °C water bath [if possible show label on tube]. 
2.1.2. MED/CU: Using a sterile pipette, Talent transfers the cell suspension to a 50 mL tube, containing 15 mL of complete media.
2.1.3.  MED-over-the-shoulder: Talent starts  centrifuge –show settings 200 x g for 5 minutes @RT.
2.2. Aspirate the supernatant. Then gently suspend the cell pellet in 1 mL of PHA media. Complete the volume to 20 mL with the same media. Cap the tube loosely to allow air to enter.
2.2.1. MED/CU: Talent aspirates the supernatant.
2.2.2.  ECU: Talent gently suspends the cell pellet in 1 mL of PHA media. 
2.2.3. CU: Talent completes the volume to 20 mL with the same media and caps the tube loosely to allow air to enter.
2.3. Incubate the tube overnight at 37 °C in a CO2 incubator, to allow quiescent lymphocytes to transform into rapidly-proliferating lymphoblasts.
2.3.1. MED: Talent places the tube at 37 °C in a CO2 incubator.
2.4. Tighten the caps completely, and pellet the cells by centrifugation. Remove the supernatant by aspiration. Gently suspend the cell pellet in 1 mL of complete media. Complete the volume to 20 mL with the same media and cap the tube loosely. Culture overnight to expand the cell numbers.
2.4.1. CU: Talent tightens the caps completely.
2.4.2.  MED: Talent places the cells in the centrifuge.
2.4.3. CU: Talent removes the supernatant by aspiration.
2.4.4. ECU: Talent suspends the cell pellet in 1 mL of complete media. 
2.4.5. CU: Talent completes the volume to 20 mL with the same media and caps the tube loosely
2.4.6. MED: Talent places culture in incubator.
2.5. After two washes with 10 mL of RPMI-1640, gently re-suspend the cell pellet in 600 μL of RPMI-1640. Measure the cell concentration and viability, using an automated cell counter and viability analyzer. 
2.5.1. CU: Talent gently re-suspends the cell pellet in 600 μL of RPMI-1640. 
2.5.2. MED/CU: Talent measures the cell concentration and viability, using an automated cell counter and viability analyzer. 
2.6. Then add an appropriate volume of RPMI-1640 to adjust to a cell concentration of 1.5 x 105 cells per  20 µL.
2.6.1. ECU: Talent adds appropriate volume of RPMI-1640 to adjust to a cell concentration of 1.5 x 105 cells per  20 µL.
3. Treat cells with recombinant OPN 
3.1. Transfer 100 µL of the  suspension to two sterile 1.5 ml eppendorf tubes. Add recombinant osteopontin in one tube to a final concentration of 0.5 µg/mL. Add an equal volume of PBS in the second tube.
3.1.1. MED/CU: Talent transfers 100 µL of the  suspension to two sterile 1.5 ml eppendorf tubes. 
3.1.2. CU: Talent adds recombinant osteopontin in one tube to a final concentration of 0.5 µg/ml
3.1.3. CU: Talent adds an equal volume of PBS in the second tube. 

3.2. Gently mix each condition by pipetting twice using a sterile pipette set at 100 µL. 
3.2.1. CU/ECU: Talent gently mixes each condition by pipetting twice using a sterile pipette (if possible, show setting at 100 µL).
3.3. Next, add 5 μL of RPMI-1640 to each well of a 96-well plate. Centrifuge the plate at 200 x g for 3 minutes to remove any air bubbles. 
3.3.1. CU: Talent  adds 5 μL of RPMI-1640 to a few wells of a 96-well plate. 
3.3.2. MED: Talent places plate in the centrifuge and starts at 200 x g for 3 minutes.
3.4. To transfer the cells from tube to microplate, gently pipette up and down once to ensure a uniform suspension of cells. Seed 40 µL of cell suspension per well in quadruplicate for untreated cells, and in duplicate for rOPN or PBS treated cells. 
3.4.1. MED/CU: Talent gently pipettes up and down once to ensure a uniform suspension of cells in a tube.
3.4.2. ECU: Talent seeds 40 µL of cell suspension in per well in quadruplicate
3.4.3. [image: image1.emf]343


344


345


346


347


348


350


352


353


354


355


356


358


359


360


361


368


369


370


371


374


376


377


378


379


380


381


382


383


384


-40


-30


-20


-10


0


10


20


30


40


FG1


FG3


FG2


Patients


D


G




343 344 345346 347 348350 352 353 354 355 356 358359 360 361368 369 370371 374 376377 378 379380 381382383 384

-40

-30

-20

-10

0

10

20

30

40

FG1

FG3

FG2

Patients



G

LAB MEDIA: Figure 1
3.5. Leave the cell plate under the sterile hood for 5 minutes to allow cells to rest and settle evenly to the bottom of the well. To optimise the effect of OPN, culture the cells for 18 hours at 37 °C in a CO2 incubator.
3.5.1. MED/CU: Talent sets aside  the cell plate under the sterile hood.
3.5.2. MED/CU: Talent places the culture at 37 °C in a CO2 incubator.
3.6. Equilibrate the cultures at room temperature for around 30 min. Meanwhile, prepare 1 mL of 100 µM of somatostatin and isoproterenol in RPMI-1640. Fill the compound plate by dispensing 20 μL in appropriate wells. Cover the compound plate with a pierceable seal.
3.6.1. MED/CU: Talent places the cultures at room temperature. 
3.6.2. ECU: Talent prepares 1 mL of 100 µM of somatostatin and isoproterenol in RPMI-1640. 
3.6.3.  LAB MEDIA: Updated Figure 2. 
3.6.4. MED/CU: Talent covers the compound plate with a pierceable seal.
3.7. Load the  plate, pipette tips and compound plate into the CDS-based system. Name the plate in the CDS-based instrument software. Go to protocol list and select the appropriate protocol. 
3.7.1. Med/CU: Talent loada the  plate, pipette tips and compound plate into the CDS-based system. 
3.7.2. SCREEN: Talent names the plate in the CDS-based instrument software.
3.7.3. SCREEN: Talent goes to protocol list and selects the Agonist Non-adherent cells Small Sample Plate RT 15 min’. 
3.8. To initiate the protocol, click ‘Start’. The integrated fluidics system simultaneously adds the compounds to all wells [Text over video:  final concentration = 10 µM]. The CDS-based system automatically collects the data for 15 min after compound addition.
3.8.1. SCREEN: Talent clicks ‘Start’. 
3.8.2. MED : Get good shot of the integrated fluidics system
3.9. SCREEN: The CDS-based system automatically collects the data.
4. Results: Prognosis of Idiopathic Scoliosis
4.1. Cell viability was comparable between all samples with values consistent in the range of 86 and 96 %. In contrast, high variations were noted in cell numbers among sample.s
4.1.1. LAB MEDIA: Table 3. 
	Patients
	Viability (%)
	Cell concentration (×106/mL)
	Comments

	343
	88,7
	11,64
	 

	344
	90,5
	13,6
	 

	345
	94,4
	8,54
	 

	346
	94,3
	25,79
	 

	347
	94,2
	27,36
	 

	348
	94,6
	8,52
	 

	349
	91,2
	0,82
	Insufficient number of cells

	350
	90,3
	8,92
	 

	352
	92,6
	8,28
	 

	353
	91,3
	12,75
	 

	354
	86,9
	7,62
	 

	355
	91,2
	7,51
	 

	356
	90,3
	9,36
	 

	358
	95,1
	16,94
	 

	359
	92,3
	13,89
	 

	360
	89,4
	7,67
	 

	361
	93,5
	7,84
	 

	365
	86,5
	2,2
	Insufficient number of cells

	368
	92,6
	15,69
	 

	369
	93,4
	10,9
	 

	370
	92,5
	19,93
	 

	371
	88,8
	10,68
	 

	374
	93,9
	16,86
	 

	376
	92,9
	15,67
	 

	377
	93,1
	9,99
	 

	378
	93,6
	13,57
	 

	379
	92,6
	19,86
	 

	380
	91,1
	8,46
	 

	381
	93,9
	14,82
	 

	382
	92,1
	23,06
	 

	383
	92,9
	11,82
	 

	384
	89,1
	7,73
	 


4.2. Of the 32 samples used, two had insufficient number of cells and have not been classified. This  example shows the functional classification according to the degree of imbalance between Gi and Gs signaling. 
4.2.1. [image: image2.emf]345
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LAB MEDIA: Figure 3. 
4.3. The evaluation of the OPN effect on response to Gi stimulation had revealed that OPN increased the response in patients 353 and 371. In contrast, response was reduced by more than 50 % in patients 345 and 382 and by less than 50 % in patient 370 following rOPN treatment. 
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LAB MEDIA: Figure 4- highlight data with voiceover. 
4.4. So, according to our classification criteria we were able to categorize patients 353 and 371 in FG1, patients 345 and 382 in FG2, and patient 370 in FG3.
4.4.1. LAB MEDIA: Table 2
	Dynamic ranges with ΔG
	Functional Groups
	Dynamic ranges with Fe

	ΔG < -10


	FG1
	Fe  > 100%

	-10 < ΔG < +10


	FG2
	Fe < 50%

	ΔG > +10 


	FG3
	50 % < Fe < 95 %


4.5. In parallel, all patients were screened for their response to Gi protein stimulation and compared to control subjects. As expected, all patients were less responsive than control subjects.Patients classified in the same functional group exhibited similar levels of the maximum response
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LAB MEDIA:  Figure 5.
4.6. The classification of a large cohort of scoliotic patients regularly followed in our special clinic at Sainte-Justine Hospital has revealed that the three functional groups were similarly distributed among moderate cases. The FG2 was predominant among severe cases. 
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LAB MEDIA:  Figure 6 left then right
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
5. 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.
5.1. Dr Akoume: After watching this video, you should have a good understanding of how to classify IS patients into three functional groups using cellular dielectric spectroscopy.

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.

2.1.1. LAB MEDIA: Figure 1. Design for cell seeding
3.6.3. LAB MEDIA: Updated Figure 2. Design for dispensing compounds

4.1.1. LAB MEDIA: Table 3. Percent viability and cell concentration as determined using an automated cell counter and viability analyzer  

4.2.1. LAB MEDIA: Figure 3. Dynamic range of the functional classification using the CDS-based system
4.3.1. LAB MEDIA: Figure 4. Effect of rOPN on response to Gi stimulation in PBMCs 

4.4.1. LAB MEDIA: Table 2. Categorization of functional groups according to dynamic ranges established with ΔG and Fe
4.5.1. LAB MEDIA:  Figure 5. Functional status of Gi protein in PBMCs from control and scoliostic subjects

4.6.1. LAB MEDIA:  Figure 6. Distribution of functional groups among different phases of scoliosis
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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