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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_______3.0 -4.7___________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _____Sec. 3 the screening method_________________________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, a schematic figure that shows an overview of the experiment at the molecular level would serve this protocol well.  Below is an example of the schematic overview text based on some language from the abstracts.   We’d like you to generate a figure that correlates with this narrative, modifying this paragraph as you see fit.  See accompanying instructions for details and examples.  

Conceptual Narrative:

The overall goal of the following experiment is to convert a pre-optimized ELISA assay for TNF-alpha cytokine to the xMAP platform, while evaluating alternative antibody pairs. (Intro)

Authors, the intro line was changed because it is limited in length.  This is because it is narrated while the title is shown and the start of the video appears static to the viewer when it exceeds 2 lines.

This is achieved by coupling the capture antibody from the ELISA kit, along with three other candidate capture antibodies, to four different microsphere or “bead” sets.  When mixed together, these four sets allow for the simultaneous testing of all four candidates with four separate detection antibodies to determine the best antibody pair. (P1) 

Next, two xMAP assays are constructed with the two most optimal antibody pairs. (P2)

The performance of the assays is then compared to that of the original ELISA assay in regards to signal strength, dynamic range, and sensitivity. (P3)  

The results show that similar antibodies can perform very differently under the same conditions and that several antibodies can be screened simultaneously using the Luminex xMAP assay, revealing that the assay has increased sensitivity and dynamic range when compared to ELISA (P4)

P1: GX_XXX.XX_0512_JOVE_VIDEO-01.png

“… ELISA kit,” show red box and 3 vials

“… candidate capture antibodies,” show the blue, green, yellow and purple “Y”s that are above the four vials in the upper right

“… or “bead sets.” Add the four vials below those “Y”s and have each “Y” go into its matched vial

“… When mixed together,” show all four vials going into that clear tube

“… four separate detection antibodies” show the multi-well plate, then zoom to see four wells which become the four wells in the middle of the bottom row. Then have the four detection antibodies (the blue, green, yellow, purple upside-down Ys) each go into one well.

Then show the lower left graph for the remainder of the sentence.

P2: GX_XXX.XX_0512_JOVE_VIDEO-02.png – have the two pairs of vial/labeled antibody come out of the graph (same graph as at the end of P1) and graph disappears. The vial/antibodies go into the wells below them, then the two wells shrink down and disappear into two of the wells of the multiwell plate. Then the multi-well plate disappears into the machine on the left of the lower image.

P3: GX_XXX.XX_0512_JOVE_VIDEO-03.png – Keep the lower image from P2 on screen and add label “xMAP” above it. Add the machine from the lower right to the screen and add the label “ELISA” above it. Then have the middle graph appear between them.

P4: GX_XXX.XX_0512_JOVE_VIDEO-06.png – Zoom in to the graph from P3 (if it’s high enough resolution) or replace it with GX_XXX.XX_0512_JOVE_VIDEO-06.png. Please move the labels (Antibody Pair 1, Antibody Pair 2 and ELISA Pair) from below the graph to their respective lines on the graph.

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Harold Baker: The main advantage of this technique over existing methods, like ELISA, is that xMAP-based immunoassays allow the researcher to test multiple targets, or as in this case, test multiple antibodies simultaneously to identify the best antibody.

1.1.1. MED:  Harold speaks toward camera.

1.2. Harold Baker: Demonstrating the procedure will be Erica Lopez, an Associate Scientist at Luminex Corporation

1.2.1. MED:  Harold speaks toward camera.

1.2.2. MED:  Erica looks up from the work area and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Coupling Antibodies to MagPlex Microspheres, using the xMAP Antibody Coupling Kit 

2.1. Begin this protocol with selection and preparation of four capture antibodies and four detection antibodies specific for human TNF-alpha as described in the written protocol.  Also prepare one confirmation antibody specific for the host species of the capture antibodies.

2.1.1. MED:  Talent at bench works to prepare the antibodies.  Match action in next shot.

2.1.2. CU:  Bench with antibodies in labeled containers as talent works to prepare them for the experiment.  

2.2. Bring the reagents in the Antibody Coupling Kit to room temperature.  Label four reaction tubes with the bead region numbers selected for the coupling reaction.  Transfer the contents of the four vials of MagPlex Microspheres into the four labeled reaction tubes.

2.2.1. MED:  Talent removes the reagents from the Antibody Coupling Kit and places on the bench to bring to room temperature.

2.2.2. MED-over the shoulder:  Reaction tubes as talent labels them with the bead region numbers selected for the coupling reaction.

2.2.3. CU:  Reaction tubes as talent transfers the contents of the four vials of microspheres into the labeled tubes.  TEXT overlay:  1 mL each or 2.5 x106 beads

2.3. Wash each of the bead sets twice in 500 µL of Activation Buffer and activate each bead set with the Sulfo-NHS and EDC solutions, as described in the Antibody Coupling Kit user manual.  

2.3.1. MED/CU/MED-over the shoulder:  Multiple takes as talent uses pipette to transfer 500 µL of Activation Buffer into each of the bead sets.  Include labeled containers of Activation Buffer, Sulfo-NHS, and EDC solutions in MED shot to be used here.  Shot will be reused twice.  TEXT Overlay (as narrated):  Wash 2x

2.4. Following a 20 minute incubation on a rotator, repeat the previous wash step with the now “activated” beads a total of three times with 500 µL of Activation Buffer for each wash. 

2.4.1. CU:  Multiple angles of talent removing 4 reaction tubes with bead sets from the rotator.  

2.4.2. Shot 2.3.1 – CU of talent transferring 500 µL of Activation Buffer into each of the bead sets.  TEXT overlay:  Wash 3x

2.5. Prepare four separate 500 µL solutions, each containing 7.5 µg of capture antibody in Activation buffer.  Add these four capture antibody solutions to their respective reaction tubes.  Vortex each tube immediately, and incubate for two hours on a rotator.  

2.5.1. MED:  Talent prepares 4 capture antibody solutions by transferring capture antibody to tubes containing Activation buffer.  Use labeled containers. 

2.5.2. CU:  Pipette as talent transfers the solutions to the respective reaction tubes.  Use labeled containers.

2.5.3. MED-over the shoulder/MED:  Multiple takes as talent vortexes reaction tubes.  Shot will be reused once.

2.5.4. Talent loads tubes onto the rotator and covers with foil.

2.6. Repeat the wash step with the now “coupled” beads a total of three times with 500 µL of the Wash Buffer included with the Antibody Coupling Kit.

2.6.1. MED/CU:  Multiple takes as talent pipettes 500 µL of Wash Buffer into each of the reaction tubes containing bead sets.  TEXT overlay:  wash 3x

2.7. After the final wash step, add 500 µL of Wash Buffer to each reaction tube to provide a final stock concentration of 5 million antibody-coupled beads per milliliter.  Vortex, and then sonicate the reaction tubes to disperse the beads.

2.7.1. Shot 2.6.1- Talent pipettes Wash Buffer into reaction tube.  TEXT overlay:  5 million antibody-coupled beads per milliliter

2.7.2. Shot 2.5.3 – Talent vortexes the reaction tubes.

2.7.3. CU:  Tubes as they are sonicated to disperse the beads.

2.8. Count the number of beads recovered after the coupling reaction, using a cell counter or hemacytometer.  The recovery from the coupling reaction is typically over 90%.

2.8.1. MED:  Talent picks up cell counter, takes a sample from the tube and reads the output.

2.9. Confirm the coupling reaction was successful by preparing test solutions of the coupled bead stocks for each set, with a final concentration of 100 beads per microliter in Assay Buffer.  Prepare dilutions of the phycoerythrin-labeled anti-species IgG confirmation antibody at 4 micrograms per millileter in Assay Buffer. 

2.9.1. MED-over the shoulder:  Talent prepares test solutions of the coupled bead stocks for each set.  (TEXT overlay:  Assay Buffer = PBS with1% BSA).

2.9.2. CU:  Labeled tubes as talent prepares dilutions of the phycoerythrin-labeled anti-species IgG confirmation antibody at 4 µg/mL in Assay Buffer.

2.10. Aliquot 50 µL of each test solution into four wells of a round-bottom, 96-well plate, for a total of 16 wells.  Then add 50 µL of Assay Buffer into eight of the wells, to measure background, and 50 µL of diluted confirmation antibody into the eight remaining wells.

Authors – please confirm that the round-bottom plate used in reaction confirmation is a 96-well plate as I’ve written in 2.10.

2.10.1. MED-over the shoulder:  Talent pipets 50 µL of each test solution into four wells of a round-bottom plate round-bottom plate, for a total of 16 wells.  Editors, the speed of this shot can be altered to fit the correlating narration.

2.10.2. CU:  Plate as talent adds 50 µL of Assay Buffer into eight of the wells and 50 µL of diluted confirmation antibody into the eight remaining wells.  Editors, the speed of this shot can be altered to fit the correlating narration.  Also, correlate the following TEXT overlays to the action and narration:  TEXT overlay:  50 µL of Assay Buffer into eight of the wells.  TEXT overlay:  50 µL of diluted confirmation antibody into eight of the wells      

2.11. Mix the reactions gently by pipetting up and down several times with a multi-channel pipettor.  Cover the plate, and incubate for 30 minutes at room temperature on a plate shaker. 

2.11.1. MED-over the shoulder/MED:  Multiple takes as talent mixes the reactions by gently pipetting up and down several times with a multi-channel pipettor.  Shot will be reused once.

2.11.2. CU:  Plate shaker as talent places the covered plate on.

2.12. Place the plate on a magnetic plate separator for 1-2 minutes to draw the beads out of solution.  Then, remove the liquid by forcefully inverting the plate, while on the separator, over a waste receptacle.

2.12.1. MED-over the shoulder:  Talent places the plate on a magnetic plate separator.

2.12.2. CU:  Multiple angles of plate as talent forcefully inverts it while on the separator over a waste receptacle.  Shot will be reused once. 

2.13. Wash each well twice by adding 100 µL of Assay Buffer and removing the supernatant from the plate in a similar fashion using the magnetic plate separator.

2.13.1. MED:  Talent pipettes 100 µL of Assay Buffer into each well.  TEXT overlay (continue into next shot):  Wash each well 2x

2.13.2. Shot 2.12.2 – plate as supernatant is removed.  TEXT overlay:  Wash each well 2x

2.14. Resuspend the beads in 100 µL of Assay Buffer by gently pipetting up and down five times with a multi-channel pipettor.

2.14.1. Shot 2.11.1 – talent resuspends the beads with a pipettor. 

2.15. Analyze on a Luminex xMAP (pronounced “ex-map”) instrument, such as the MAGPIX (pronounced “mag-picks”) Instrument.  The intensity of the fluorescent signal of this reaction is directly proportional to the amount of protein on the surface of the beads, providing a rapid assessment of the relative amount of protein coupled to the beads.

2.15.1. MED: Talent places the plate into the MAGPIX instrument. 

2.15.2. [Don’t use this shot. Author’s note: “Although this step was shot, the data on the screen is not representative of the results obtained in the experiment.  Therefore, this step should be omitted from the video. “]MED-over the shoulder or CU:  Display screen as talent reviews the fluorescent signal. 

3. Antibody Screening

3.1. To determine which is the most effective antibody pair in the xMAP Assay, prepare an initial mixture of all four bead sets by adding 10 µL of each to 0.96 mL of Assay Buffer.  

3.1.1. [Don’t use this shot]MED:  Talent dilutes the coupled bead sets to 50,000 beads/mL.  

3.1.2. MED-over the shoulder or CU:  Talent pipettes 10 µL of each bead set into a tube of 0.96 mL of Assay Buffer.  Use labeled containers.  TEXT overlay:  Final Concentration = 50,000 beads / mL / bead region

3.2. Prepare the detection antibody solutions by diluting each antibody to 1 microgram per milliliter in Assay Buffer.  Also in Assay Buffer, prepare the R&D Systems TNF-α protein standard at 2000 picograms per milliliter, and dilute the Streptavidin-rPhycoerythrin to 8 micrograms per milliliter.

3.2.1. CU:  Labeled tubes as talent adds the corresponding antibody to each tube.  TEXT overlay:  detection antibody solutions: 1 µg/mL

3.2.2. MED:  Talent prepares the R&D Systems TNF-α protein standard in a labeled tube.  TEXT overlay:  TNF-α protein standard: 2000 pg/mL

3.2.3. MED-over the shoulder:  Talent dilutes Streptavidin-rPhycoerythrin in Assay Buffer.  TEXT overlay:  SA-PE provided @ 1mg/mL, dilute to 8 µg/mL

3.3. Add 50 µL of the antibody-coupled bead mixture to each of 16 wells of a Costar round-bottom 96-well plate for the screening assay.  Then, add 50 µL of Assay Buffer to 8 of the 16 wells, to measure background.

3.3.1. CU:  96-well plate as talent adds 50 µL of the antibody-coupled bead mixture to each of 16 wells.

3.3.2. JoVE MEDIA:  96-well plate.  Editors, please use shot 3.3.1 as a reference for the wells that should be filled with 50 µL of beads (about 1/6 of a well).  Then add another 50 µL of liquid to 8 of the 16 wells (so that the wells are about 1/3 full).  Continue media in next shot.  NOTE:  For the following animations (3.3.2-3.6.1), the beads should disperse through the solution in the well upon addition of more liquid to the wells to make a homogenous mixture.

3.4. Next, pipette 50 µL of TNF-α standard to the other 8 wells, to measure the response.  Incubate for one hour at room temperature, protected from light, while shaking on an assay plate shaker.

3.4.1. JoVE MEDIA:  96-well plate.  Editors, please continue JoVE MEDIA from 3.3.2.  Animate the addition of another 50 µL of liquid to the other 8 wells (so that the wells are about 1/3 full).  TEXT overlay (as 2nd sentence is narrated):  shake 1 hr at RT, protected from light         

3.5. Then, add 50 µL of each of the four detection antibodies to four wells; two of which are background wells and two of which are response wells.  Incubate for 30 minutes under the same conditions.

3.5.1. JoVE MEDIA:  96-well plate.  Editors, please continue JoVE MEDIA from 3.4.1.  Animate the addition of 50 µL of liquid (so that the wells are now about 1/2 full) to the 16 wells that were filled in shot 3.3.1, animating in such a way that a group of 4 wells is filled at a time to represent the 4 different detection antibodies.  2 of the 4 wells should be the wells that were filled in shot 3.3.2 and represent the 2 background wells.  The other 2 of these 4 wells should be the wells filled in shot 3.4.1 and represent the 2 response wells.  Then bring in TEXT overlay:  shake 30 min at RT, protected from light      

3.6. Following addition of 50 µL of the SA-PE reagent to all wells, incubate again for 15 minutes.  

3.6.1. JoVE MEDIA:  96-well plate.  Editors, please continue JoVE MEDIA from 3.5.1.  Animate the addition of 50 µL of pink-colored liquid (so that the wells are now about 2/3 full) to the 16 wells that were filled in shot 3.3.1.  TEXT overlay (as narrated):  50 µL of SA-PE.  TEXT overlay (as narrated):  shake 15 min at RT, protected from light

3.7. Place the plate on a magnetic plate separator for one minute.  Then, remove the liquid by forcefully inverting the plate, while on the separator, over a waste receptacle. 

3.7.1. JoVE MEDIA:  96-well plate.  Editors, please continue JoVE MEDIA from 3.6.1.  Animate the beads in the wells being pulled down to the bottom of the wells.  Then, animate the plate being inverted and the liquid falling from the wells, The plate is then turned right-side up again, leaving only the beads.  

3.8. Pipette 100 µL of Assay Buffer to each of the 16 wells.  Then remove the liquid from the beads using magnetic separation.

3.8.1. JoVE MEDIA:  96-well plate.  Editors, please continue JoVE MEDIA from 3.7.1.  Animate the addition of 100 µL (making the wells about 1/3 full) to all 16 wells and bring in TEXT overlay:  100 µL of Assay Buffer.  Again, animate the beads in the wells being pulled down to the bottom of the wells.  Animate the disappearance of the liquid from the wells, leaving only the beads.    

3.9. Next, add 100 µL of Assay Buffer to each of the 16 wells.  Read the plate with the Luminex MAGPIX Instrument; referring to the user’s manual for proper operation.  Select an antibody pair that meets the desired signal strength.

3.9.1. JoVE MEDIA:  96-well plate.  Editors, please continue JoVE MEDIA from 3.7.1.  Animate the addition of 100 µL (making the wells about 1/3 full) to all 16 wells and bring in TEXT overlay:  100 µL of Assay Buffer.

3.9.2. MED:  Talent places the 9​6-well plate into the Luminex MAGPIX Instrument.

3.9.3. MED-over the shoulder:  Talent reviews results to select an antibody pair the meets the desired signal strength.  [Don’t use this shot, not representative of results]

4. xMAP Functional Assay 

4.1. After selecting the best capture antibody, dilute 100 µL of that antibody-coupled bead stock to 10 mL with Assay Buffer.  Add 50 µL of the diluted beads to 78 wells of two Costar round-bottom 96-well plates.  Each plate will be used to assess the performance of a different detection antibody.  

4.1.1. MED:  Talent dilutes 100 µL of the selected capture antibody-coupled bead stock to 10 mL with Assay buffer.

4.1.2. CU:  Two Costar round-bottom 96-well plates as talent pipettes 50 µL of the diluted beads to 78 wells of each plate.  Editors, please alter the speed of this shot (or splice sections of the middle out) to sync with the narrated text.

4.2. Next, prepare a 12-point standard curve, beginning at 8000 picograms per milliliter and ending at 4 picograms per milliliter with the R&D Systems TNF-α standard.  Add six 50 µL replicates of each dilution to each of the plates, plus six wells with 50 µL of Assay Buffer each, as a background, for a total of 78 wells/plate.

4.2.1. MED:  Talent prepares 12 dilution points with the R&D Systems TNF-α standard using labeled tubes.

4.2.2. CU:  Two 96-well plates with 78 wells of the diluted beads as talent pipettes six 50 µL replicates of each dilution to each of the plates.  Then to six remaining wells of each plate, talent adds 50 µL of Assay Buffer for a total of 78 wells/plate.  Editors, please alter the speed of this shot to sync with the narrated text.  

4.3. Incubate the plates for one hour at room temperature, protected from light, while shaking on an assay plate shaker.  Then, add 50 µL of the first detection antibody to all 78 wells of the first plate.  Repeat for the second detection antibody on the second plate.

4.3.1. MED-over the shoulder/MED:  Multiple takes as talent places the plates on an assay plate shaker and turns on.  TEXT overlay:  shake 1 hr at RT, protected from light

4.3.2. CU:  Adjacent plates, as talent pipettes 50 µL of the first detection antibody to all 78 wells of the first plate.  Editors, please alter the speed of this shot to sync with the narrated text.

4.3.3. CU:  Adjacent plates, as talent pipettes 50 µL of the second detection antibody to all 78 wells of the second plate.  Editors, please alter the speed of this shot to sync with the narrated text.

4.4. Incubate the plates for 30 minutes under the same conditions.  Then, add the 50 µL of the SA-PE reagent to all wells of each plate.

4.4.1. Shot 4.3.1 – talent places the plates on assay plate shaker and turns on.  TEXT overlay:  shake 30 min at RT, protected from light

4.4.2. MED-over the shoulder or CU:  96-well plates as talent adds the 50 µL of the SA-PE reagent from labeled container to all wells of each plate.  Editors, please alter the speed of this shot to sync with the narrated text.

4.5. After shaking the two plates for 15 minutes, protected from light, place the plates on magnetic plate separators for one minute.  Remove the liquid by forcefully inverting the plate, while on the separator, over a waste receptacle.

4.5.1. MED-over the shoulder:  Talent places the plates onto magnetic plate separators.

4.5.2. CU:  Talent removes the liquid from the plate by forcefully inverting the plate, while on the separator, over a waste receptacle.

4.6. Next, pipette 100 µL of Assay Buffer to each of the 78 wells on the plates before removing the liquid from the magnetic beads as before.

4.6.1. CU:  Adjacent plates, as talent pipettes 100 µL of the Assay Buffer to all 78 wells of the both plates.  Editors, please alter the speed of this shot to sync with the narrated text. (Alternatively, splice out sections in the middle)

4.7. After adding 100 µL of Assay Buffer to the beads in each of the 78 wells on the plates, analyze the plates on the MAGPIX Instrument, referring to the user’s manual for proper operation.

4.7.1. MED:  Talent at the MAGPIX instrument inserts the plate(s) into it and begins to operate it.

5. ELISA Assay 

5.1. Following the instructions included with the R&D Systems Human TNF-α/TNFSF1A DuoSet ELISA kit, measure the response generated by the standard provided with the R&D kit.

5.1.1. MED:  Talent at bench with the R&D Systems Human TNF-α/TNFSF1A DuoSet ELISA kit, assembles two TNF-α protein standards, not included with the kit.  Match action in next shot.

5.1.2. CU:  Talent removes the package insert and standard from the R&D Systems Human TNF-α/TNFSF1A DuoSet ELISA kit.    

5.2. Repeat the ELISA assay three more times, substituting the R&D Systems capture and detection antibodies with the antibodies of the other vendors.  For simplicity, pair the antibodies by vendor. 

5.2.1. CU:  Talent stages all of the capture and detection antibodies that were used in this study (line them up in pairs on the bench for example).

5.3. Evaluate each pair independently, as required by the ELISA format, with each of the three TNF-α protein standards.

5.3.1. MED-over the shoulder:  Talent reviews the results of the ELISA (on the computer screen for example), evaluating each pair with each of the 3 standards. 

6. Results: Comparison of an ELISA Assay for TNF-alpha cytokine to the Converted Assay using the xMAP Platform 

6.1. Luminex xMAP assays were performed as a multiplex to evaluate all four capture antibodies as a mixture, by combining four sets of TNF-α antibody coupled MagPlex Microspheres.  

6.1.1. Title Card 

6.2. The capture antibodies were evaluated with each of the four biotinylated detection antibodies individually, such that the interaction of one detection antibody with each of the four capture antibodies could be determined simultaneously. 

6.2.1. LAB MEDIA:  Figure 1   

6.3. The results indicated that the antibody pair from the R&D Systems DuoSet performed best with a resulting response at 6183 Median Fluorescence Intensity, or MFI, units.  

6.3.1. LAB MEDIA:  Figure 1.  Editors, please highlight the tallest blue cylinder as this point is narrated.   

6.4. It was also observed that the detection antibodies from Millipore and Abcam provided a reasonable response in the xMAP assay, when combined with the R&D Systems capture antibody.  The capture antibodies from Millipore, Abcam, and Novus produced a less desirable response in the xMAP assay.  

6.4.1. LAB MEDIA:  Figure 1.  Editors, please highlight the 2nd tallest green cylinder as “Millipore” is narrated and the 3rd tallest purple cylinder as “Abcam” is narrated as the first sentence is narrated.  During the last sentence, highlight the three rows of low cylinders (on Capture Antibody axis – these are the Millipore, Abcam, and Novus labels.   

6.5. The R&D Systems DuoSet protocol was used to compare the four antibody pairs in an ELISA format.  The R&D Systems protocol was used with all antibody pairs because it is reflective of typical ELISA protocols widely used today and it is analogous to protocols used with xMAP technology.  

6.5.1. LAB MEDIA:  Figure 2

6.6. The ELISA tests showed that the antibody pair from R&D Systems again gave the best results.  The antibody pair from Abcam produced no response, and the antibody pairs from Millipore and Novus produced modest responses.   

6.6.1. LAB MEDIA:  Figure 2.  Editors, please highlight the row of bars labeled “R&D Systems” (along the “Antibody Pairs” axis) as the first sentence is narrated.  Then highlight the row of flat bars labeled “Abcam” as “the antibody pair from Abcam produced no response” is narrated.  Finally, highlight the row of bars labeled “Millipore” and then “Novus” as narrated.

6.7. In order to assess any variation in antibody reactivity with the standard, all four antibody pairs were tested with three different recombinant TNF-α protein standards, from three different vendors.   The data show that the recombinant TNF-α protein standards from the three vendors gave equivalent results.  

6.7.1. LAB MEDIA:  Figure 2.  Editors, as the second half of the 1st sentence is narrated, please highlight the following text on the z-axis: “Abcam TNF-a Standard,” “Novus TNF-a Standard,” “R&D Sys TNF-a Standard.” 

6.8. The TNF-α protein from R&D Systems was used to generate standard curves with the ELISA and the xMAP assays.  While the ELISA assay was done with the R&D Systems antibody pair, the xMAP assays utilized the R&D Systems capture antibody and either the detection antibody from R&D Systems or Millipore.  

6.8.1. LAB MEDIA:  Table 1, Table 2, Table 3.  Editors, please show all three tables here.  Highlight or otherwise emphasize Table 1 as “ELISA” is narrated.  Then, highlight Tables 2 and 3 as “xMAP assays” is narrated.  Emphasize Table 1 again as “While the ELISA assay was done with the R&D Systems antibody pair” is narrated.  Emphasize Table 2 while “the detection antibody from R&D Systems” is narrated.  Finally, emphasize Table 3 as “or Millipore” is narrated.

6.9. The TNF-α protein from R&D Systems was diluted to produce a range of concentrations from 8000 to 4 picograms per mL.  Only the antibody pair from R&D Systems produced the expected outcome in the xMAP assay, with a response >20,000 MFI, as shown.  

6.9.1. LAB MEDIA:  Figure 3.  Editors, please highlight the x-axis, from 0 to 8000, as the 1st sentence is narrated and then highlight the blue line, and the y-axis on the left-hand side (labeled “xMAP MFI”), as the 2nd sentence is narrated.

6.10. When the detection antibody from Millipore was used with the xMAP Assay in place of the R&D Systems detection antibody, the response was about 30% of the response obtained with the detection antibody from R&D Systems.

6.10.1. LAB MEDIA:  Figure 3.  Editors, please highlight the red line, and the y-axis on the left-hand side. (labeled “xMAP MFI”)

6.11. The green line on this chart represents the standard curve of the ELISA, which had a manufacturer’s recommended TNF-α range of 16 to 1000 picograms per milliliter.  Due to the limit of the spectrophotometer, it was not possible to increase the range of the ELISA assay further.  

6.11.1. LAB MEDIA:  Figure 3.  Editors, please highlight the green line, and the y-axis on the right-hand side (labeled “ELISA O.D.”), at the start of the first sentence.  Then, highlight the x-axis from 0 to 1000 as “TNF-α range of 16 to 1000 pg/mL” is narrated.

6.12. The dynamic range and sensitivity of both methods is better illustrated when plotted in a log-log scale.  A clear distinction between the slope of the ELISA response and the responses from the xMAP assays can be seen and further indicates a more limiting capability for detection of TNF-α with the ELISA, at both higher and lower concentrations. 

6.12.1. LAB MEDIA:  Figure 4.  Editors, please highlight all three axes when the 1st line is read.  Then highlight the green line as “ELISA response” is read and then both the blue and red lines as “xMAP assays” is read.

6.13. The limits of detection, or LOD, for the two functional TNF-α xMAP assays were approximated by identifying the lowest TNF-α concentration with an observed response level greater than background, plus three times its standard deviation, or SD, from six replicates.  

6.13.1. TEXT CARD:  LOD = Lowest MFI above background + (3 x SD).  Editors, please highlight each part of the equation as narrated.

6.14. Here, it can be observed that, when using the R&D Systems pair, the lowest TNF-α concentration at 3.91 picograms per milliliter produced a response of 66 MFI, which is greater than the response of the background + 3SD, meeting this criteria.  

6.14.1. LAB MEDIA:  Table 2.  Editors, please highlight the row above the red line with the pg/mL of 3.9 as narrated.

6.15. When the Millipore detection antibody was used with the R&D Systems Capture antibody, the limit of detection was less than 7.81 picograms per milliliter.  In this case, the 2nd lowest TNF-α concentration produced an acceptable response of 17 MFI; greater than the response of the lowest TNF-α concentration plus three times its standard deviation. 

6.15.1. LAB MEDIA:  Table 3.  Editors, please highlight the red line.

6.16. Similarly, the limit of detection for the R&D Systems DuoSet ELISA was estimated to be between 63 and 31 picograms per milliliter. 

6.16.1. LAB MEDIA:  Table 1.  Editors, please highlight the red line.

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)

7.1. Harold Baker:  Following this procedure, other steps like testing various sample matrices, or concentrations of antibody and reporter, can be performed in order to further optimize the xMAP assay.

7.1.1. MED:  Harold speaks toward camera.

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.

SchematicFig – authors, please include a schematic figure to correlate with the narrative

overview text in section 1A. See attached instructions.

Figure 1

Figure 2

Figure 3

Figure 4

Table 1

Table 2

Table 3

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.

�Note: in reality beads appear to be brown in color.  the individual bead "regions" or color-codes are indistiguishable to the naked-eye.  
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