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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? N 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? Y If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.7, 3.5, 3.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
E.  Will the filming need to take place in multiple locations? N 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The goals of this experiment are to set up and optimize a Particle Tracking Velocimetry system for turbulence applications and use it to study jet flow. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Leonardo P Chamorro: This method can help answer key questions in the turbulence field, such as the Lagrangian description of the flow field.
1.2. Leonardo P Chamorro: The main advantage of this technique is its ability to tracks large set of particles in time and 3D space.   
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Jin Tae Kim: Though this method can provide insight into turbulence in Lagrangian frame of reference, it can also be applied to other applications, such as motion capture or motion tracking.
Protocol (read by voice talent at JoVE):   
2. Experimental Set-up
2.1. The setup for this experiment is for the study of the intermediate flow field of a pipe jet. [2.1.1-WIDE] This water filled tank has within it a flume to create a jet with a diameter of 1 centimeter. [2.1.2-MED/CU] This schematic provides an overview of the setup before the addition of equipment for three-dimensional particle tracking velocimetry. [2.1.2-LM] To prepare for particle tracking, identify a region of study, the interrogation volume. In this experiment it is a cube with its faces parallel to those of the larger volume, and its closest point 15 centimeters from the end of the flume. [2.1.4-LM]

2.1.1. Talent at tank, inspecting/checking it for next steps 2nd take mis-slated 2.2.1
2.1.2. View of tank to provide context; jet flume should be visible

2.1.3. LAB MEDIA: schematic_flow.pdf (Video editor: Please add the text “dh=1 cm”)
2.1.4. LAB MEDIA: schematic_flow.pdf (Video editor: Please consult Figure1.pdf and add an “interrogation volume” as depicted there. Indicate the distance from the end of the nozzle is 15 dh, not 10 dh as shown in Figure1.pdf. This image is for the last two lines.)
2.2. Once the interrogation volume is chosen, begin with positioning the primary mirror. [2.2.1-MED] The mirror is pyramid-shaped and mounted on a vertical mounting post along the side of the experiment tank. [2.2.2-CU] Slide the mirror along the post to level it with the center of the interrogation volume, then fix it in place. [2.2.3-MED/CU]

2.2.1. Talent preparing to work with primary mirror

2.2.2. Detail of primary mirror and how it is mounted

2.2.3. Primary mirror being put into position with respect to the interrogation volume

2.3. Next, mount the camera behind the primary mirror. [2.3.1-MED-TXT]  Set the center of the camera image to be coincident with the center of the primary mirror. [2.3.2-MED] Now, move to the computer to check its connection with the camera. [2.3.3-WIDE/MED] Continue by setting up the interface between the camera and recording software. [2.3.4-MED] Begin with the camera view of the primary mirror and its surroundings. [2.3.5-SC] Use the software's region of interest setting to adjust the width and height of the camera view to just cover the primary mirror. [2.3.5-SC]

2.3.1. Talent mounting camera in approximately correct position with respect to primary mirror [TEXT: See text protocol for selection of camera lens.]

2.3.2. Talent aligning camera with respect to primary mirror

2.3.3. Talent moving from camera to computer

2.3.4. Talent at computer, setting up interface and recording software

2.3.5. SCREEN: Camera view showing the primary mirror and its surroundings (Videographer: All SCREEN shots are to be provided by the authors)
2.3.6. SCREEN: View as the region of interest is changed to just show the primary mirror

2.4. The next step is to place a calibration target in the tank to set up the secondary mirrors. [2.4.1-WIDE] This target is custom designed to encompass the entire interrogation volume. [2.4.2-CU] The target has 1 millimeter diameter target points for calibration. [2.4.3-CU/ECU-TXT] First, place an adjustable height platform into the tank to support the target. [2.4.4-MED] Position the calibration target on the platform and orient it to face the camera. [2.4.5-MED]

2.4.1. Talent at tank getting/holding calibration target to display in next shot

2.4.2. Calibration target in hands of talent

2.4.3. Possibly closer view of target to show calibration target points [TEXT: See text protocol for target details.]

2.4.4. Talent placing platform in tank

2.4.5. Talent placing target on platform in tank and orienting it correctly

2.5. Adjust the height of the platform so as to match the center of the calibration target with the center of the calibration volume. [2.5.1-MED] Proceed by completing the four-view splitter. [2.5.2-MED] Adjust the position of the primary mirror so that it captures the full interrogation volume. [2.5.3-CU/MED]

2.5.1. Talent adjusting/checking the target height 

2.5.2. Talent getting into position to work with view splitter

2.5.3. Talent checking/adjusting position of the primary mirror

2.6. The secondary mirrors are mounted on vertical mounting posts on either side of the primary mirror. [2.6.1-CU-TXT] Mount each secondary mirror so that it is roughly aligned with the camera view from the closest side of the primary mirror. [2.6.2-CU] Secure the secondary mirror in place; the final arrangement should be geometrically symmetric with respect to the primary mirror.  [2.6.3-CU/MED]

2.6.1. Mounting posts and mirrors position on either side of primary mirror [TEXT: Three of four mirrors are in place.]

2.6.2. A secondary mirror as it is aligned with the closest side of the primary mirror

2.6.3. Final arrangement of primary and secondary mirrors as talent (hands) completes act of securing mirror, end with hands out of frame.

2.7. Use a laser pointer and direct it onto a mirror in turn to visualize the image path. [2.7.1-CU] Make final adjustments to the secondary mirror using the beam path as a guide so the view encompasses the entire calibration target. [2.7.2-MED] Repeat the visualization of the image path and make adjustments for each of the remaining secondary mirrors. [2.7.3-MED]

2.7.1. Mirrors as talent uses laser to visualize image path. Have talent use a beam card if beam isn't visible.

2.7.2. Talent adjusting mirror

2.7.3. Talent continuing to use laser to check image path for another mirror

2.8. After all mirrors have been adjusted, monitor the sub-images of the camera view. [2.8.1-MED/WIDE] At the computer, observe the camera view of the images. [2.8.2-SC] At the view splitter, move one of the secondary mirrors to investigate sub-image overlap. [2.8.3-CU] If only one view changes as the mirror moves, there is negligible overlap. [2.8.4-SC-TXT]

2.8.1. Talent putting laser away and preparing to check sub-images (by turning to computer)

2.8.2. SCREEN: Camera view before moving the mirror to test overlap

2.8.3. The view splitter as a secondary mirror is moved to test overlap

2.8.4. SCREEN: Camera view as a secondary mirror is being moved. Only one view should be changing [TEXT: Repeat alignment steps to minimize any overlap.]

2.9. With the four-way splitter in place, turn off the camera and move on to work with the lighting. [2.9.1-WIDE] Place light sources directly facing the interrogation volume from above. [2.9.2-MED] In this experiment, a magnifying lens is put in position directly under the light sources to enhance light intensity. [2.9.3-MED/CU] Turn the light sources on and visually check that light is uniformly distributed over the entire interrogation volume. [2.9.4-MED] 

2.9.1. Talent getting into position to work with the lighting

2.9.2. Talent placing light sources

2.9.3. Talent placing magnifying lens

2.9.4. Talent turning light source on, then visually checking the uniformity of its distribution 
2.9.5. [added] seeing how the light is distributed
3. Set-up Optimization and Calibration
3.1. Begin optimizing the setup by returning to work with the camera. [3.1.1-WIDE-TXT]  Adjust the lens focus until the reflection through the primary mirror is equally focused in all four views of the secondary mirrors. [3.1.2-SC][3.1.3-MED] Ensure the images from the view-splitter are symmetric and show the interrogation volume. [3.1.4-SC]

3.1.1. Talent in position to begin work with camera and computer [TEXT: The 3D-PTV lights should be off.]

3.1.2. SCREEN: Camera view as the magnification lens focus is adjusted so all views of the primary mirrors are focused

3.1.3. Talent working to adjust the lens magnification focus (Video editor: This shot is to be used if 3.1.2 is not viable)

3.1.4. SCREEN: The images from the view-splitter, demonstrating symmetry of the four views and cover the interrogation volume

3.2. Move on to adjust the f-stop to be able to capture both the closest and furthest point on the calibration target; the camera will only capture tracer particles in the interrogation volume.  [3.2.1-SC-TXT][3.2.2-MED/CU-TXT] At this point, turn to the recording software. [3.2.3-MED] Set the desired frame rate; 550 Hertz is used for this experiment. Then, maximize the light sensitivity in accordance with the chosen frame rate. 

3.2.1. SCREEN: Camera view as the f-number stop is adjusted. Make the adjustment obvious to the viewer. [TEXT: This experiment uses an f-number stop of 11.] (Video editor: The highlighted text can be cut, if needed.)

3.2.2. Talent as the f-number stop of the camera is adjusted [TEXT: This experiment uses an f-number stop of 11.] (Video editor: This is to be used if 3.2.1 is not viable.)

3.2.3. Talent at computer. If screen can be seen, talent should be switching to recording software

3.2.4. SCREEN: Start ready to enter the frame rate. After a pause, enter the frame rate.

3.2.5. SCREEN: Start adjusting the light intensity; settle on an appropriate value in the course of about 5 seconds. (Identify the appropriate value first and move setting away from it)

3.3. Now, prepare to take calibration images of the calibration target. [3.3.1-WIDE] Attach an LED flash light to the tank directly above the target for illumination. [3.3.2-MED/CU] Capture several images of the target via the four-view splitter for later calibration steps. [3.3.3-WIDE/MED SCREEN] When done, remove the calibration target, its support stand, and the light in order to begin adjusting the illumination. [3.3.4-MED]

3.3.1. Talent at tank, preparing for next steps Take 2 best
3.3.2. Talent attaching flash light above the target; ideally the target would be visible

3.3.3. Talent triggering and monitoring the capture of images 

3.3.4. Talent removing the light, target and support

3.4. Get a small beaker containing water and add the seeding particles to it; wait for the particles to diffuse. [3.4.3-MED]  The particles are 100 micrometer silver-coated hollow ceramic spheres. [3.4.2-CU-TXT]  Prepare a small quantity of seeding particles for optimizing the illumination. [3.4.1-MED]  Pour the mixture into the tank to assist with optimizing the illumination and camera settings. 
Switch 3.4.1 with 3.4.3
3.4.1. Talent getting a container with a small quantity of seeding particles and holding it for display in the next shot

3.4.2. The container of particles [TEXT: Seeding particle density: 1.1 g/cm3]

3.4.3. Talent adding particles to beaker with water, then waiting/checking as particles  diffuse

3.4.4. Talent pouring mixture into large tank

3.5. Continue with the room lights off and the light sources on. [3.5.1-WIDE/MED] On the computer, monitor the live camera view of the primary mirror and check the illumination in each view by observing the particle density difference between views. [3.5.2-MED]  The geometry in this experiment causes the top two mirrors to receive less light. [3.5.3-SC/LM] At the set-up, remedy this by adding a flat mirror below the light source at the bottom of the tank. [3.5.4-MED] Under the light sources, this addition helps reduce the variation across the view. [3.5.5-SC/LM-TXT]

3.5.1. Experimental setup with room lights off and experiment light sources on

3.5.2. SCREEN: Camera view of primary mirror allowing viewer to observe the particle density difference between the different views.

3.5.3. SCREEN or LAB MEDIA: An image demonstrating the difference in illumination between the top two and bottom two mirrors

3.5.4. Talent adding a mirror below the light source. This probably has to be shown using room lights and no light sources

3.5.5. SCREEN or LAB MEDIA: An image demonstrating the improvement in illumination after adding the mirror [TEXT: Room lights are off; 3D-PTV light sources are on.]

3.6. At the camera, adjust the gain and black levels, each in the range of about 0 to 500; the goal is to better capture light scatter from the particles. [3.6.1-SC] In this sequence, three stills using different gain and black levels are compared. [3.6.2-LM-TXT] A gain setting of 300 and a black setting of 500 was used in this experiment. [3.6.3-LM] Turn off the light sources and turn on the room lighting. [3.6.4-WIDE/MED]

3.6.1. SCREEN: Camera view as gain and black levels are varied to demonstrate to viewers the potential difference in images.

3.6.2. LAB MEDIA: Visual_2 from 53745_SW.docx [TEXT: Stills taken from short recordings made for comparison.]

3.6.3. LAB MEDIA:  Visual_2 from 53745_SW.docx (Video editor: Please highlight the image on the right in the sequence)

3.6.4. Talent at tank with room lights on and light sources off
3.7. At the computer, open software for particle tracking velocimetry. [3.7.1-WIDE/MED-TXT] The idea is to load one of the calibration images taken previously. [3.7.2-LM] Use the software to divide this image into four independent sub-images that correspond to the different secondary mirror views. [3.7.3-LM Save each of these sub-images to a different file; each image will be used as if from a separate camera. [3.7.4-LM] Proceed with calibration steps using coordinate data and steps for multiple cameras. [3.7.5-MED-TXT]

3.7.1. Talent working at computer doing calibration steps [TEXT: OpenPTV (www.openptv.net) is used for the video.]
3.7.2. LAB MEDIA: Cali.tif

3.7.3. LAB MEDIA: Cali.tif, cam1.tif, cam2.tif, cam3.tif, cam4.tif (Video editor: The cam?.tif are the different sub-images of Cali.tif with the background removed. Their order, starting at the upper left and proceeding clockwise is cam1, cam2, cam4, cam3. If possible, please either edit Cali.tif, or use the other images, to visually convey separating Cali.tif into four separate files by showing four separate images.)

3.7.4. LAB MEDIA: continued (Video editor: Starting with the four separate images from 3.7.3, add the labels 'Camera 1', 'Camera 2', 'Camera 4', 'Camera 3' starting with the upper left image and proceeding clockwise.)

3.7.5. Talent at computer going through calibration steps. Possibly an over the shoulder shot of talent performing calibration steps involving rotation of target dots. [TEXT: For calibration details see text protocol section 4.]
4. Flow Setting, Data Collection, and Data Processing
4.1. Prepare for data collection by turning on the velocimetry light sources. [4.1.1-WIDE-TXT] Next, get the seeding particles and add them to the tank; wait for steady state flow to develop in the system. [4.1.2-MED-TXT] With the room lights off, monitor the camera view to verify the correct particle seeding density, as in this slowed video of jet flow. When satisfied, record the desired number of flow images.[4.1.3-LM-TXT] 

4.1.1. Talent at tank turning on light sources. [TEXT: The camera settings should already be optimized.]

4.1.2. Talent getting seed particles that are ready to be placed in tank, pouring them into tank, then moving to computer [TEXT: See text protocol steps 5.1 and 5.3 on seeding particle density.]

4.1.3. LAB MEDIA: Video1.mp4 [TEXT: 9000 frames at 550 Hz were recorded for this experiment.](Video editor: The provided video is already slowed by a factor of 10. It can be slowed further (or looped) if more time is needed to accommodate the last two sentences.

4.2. After the data has been collected, begin data processing by dividing the collected images into four sub-images and storing them. [4.2.1-WIDE/MED-TXT] With this done, the OpenPTV screen appears with menu choices across the top and a display for different camera views at the right. [4.2.2-SC] Move to the 'Start' tab in the menu items and click to reveal the options; click 'Init/restart' to load the four camera views of the first raw image in the data. [4.2.3-SC] 

4.2.1. Talent working at computer. If screen can be understood by viewer, please have talent going through steps to divide images into sub-images [TEXT: Sub-images correspond to secondary mirror views.]

4.2.2. SCREEN: OpenPTV software at point after images have been divided but no further actions have been taken. The menu options at the top should be visible. (Authors: Similar to Visual_0.png)

4.2.3. SCREEN: Move cursor to 'Start' option, pause briefly, then click to reveal options. After a pause, go to 'Init/restart', then click on it. Continue recording for about 5 seconds after the image has loaded in the Camera 1 display.

4.3. Move the mouse cursor to the 'Run' directory and click on it; from there click 'Main Parameters'. [4.3.1-SC] On the new window, go to the 'General' tab. [4.3.2-SC] Enter the number of cameras, in this case four. [4.3.3-SC] Continue entering parameters under the other tabs. [4.3.4-MED-TXT]  When done, move the mouse to click on the 'Preprocess' menu item; there click 'High pass filter'. The result is to intensify the light scattering in the four images. [4.3.5-SC]

4.3.1. SCREEN: Move the mouse to the 'Run' directory, then click on it. Pause, then move the mouse to click on 'Main parameters'

4.3.2. SCREEN: Move mouse to select or point out the 'General' tab

4.3.3. SCREEN: Move mouse to field where camera number is entered, then enter four 

4.3.4. Talent at computer working to enter additional parameters; this shot could be reused in 4.5.2. [TEXT: Consult the text protocol for more information.]

4.3.5. SCREEN: Move mouse to 'Preprocess' in the menu items, then click to show options. After a pause, select 'High pass filter'. Continue recording for about 5 seconds after the image has loaded in the Camera 1 display. (Video editor: This shot is for the last two lines.)

4.4. Also under the 'Preprocess' menu item, find and click on 'Particle Detection' to determine the centroid of each detected particle. [4.4.1-SC] Then, again under the 'Preprocess' menu item, click 'Correspondences' to establish stereoscopic correspondences. [4.4.2-SC] Next, move to the '3D Positions' menu item; under it, select '3D positions' to determine the three-dimensional position of detected particles based on the calibration. [4.4.3-SC]

4.4.1. SCREEN: Move the mouse back to the 'Preprocess' menu item, click on it and select 'Particle Detection'. Wait until the image on screen is updated.

4.4.2. SCREEN: Move the mouse back to the 'Preprocess' menu item, click on it and choose “Correspondences'. Wait until the image on screen is updated.

4.4.3. SCREEN: Move the mouse to '3D positions' and click on it. Pause, then select '3D positions. Wait until the image on screen is updated.

4.5. Under the 'Sequence' menu item, find and click 'Sequence without display' to repeat the preprocessing steps for all of the collected image sequences. [4.5.1-SC] Now, enter the parameters to be used to identify particles for tracking. [4.5.2-MED] Continue by selecting the 'Tracking' menu item; from there choose 'Tracking without display' to correlate adjacent frames [4.5.3-SC-TXT], and choose ‘Detected Particles’ to visualize 3D reconstructed particles. [4.5.3-SC] 
4.5.1. SCREEN: Move to the 'Sequence' menu item and click on it. Pause and then select 'Sequence without display'. Wait for 5 about seconds.

4.5.2. Talent at computer, working to enter parameters. Potentially reuse shot from 4.3.4.

4.5.3. SCREEN: The computer screen should be similar to what was last seen in shot 4.5.1. Move the mouse to the 'Tracking' menu item and click it. After a pause, select 'Tracking without display'. [TEXT: The tracking step can take several hours.]

4.5.4. [added] SCREEN: Move the mouse to the ‘Tracking’ menu item and click it. After a pause, select ‘Detected Particles’. [TEXT: Green particles are successfully reconstructed in 3D.]

4.6. When the tracking is complete, go to the 'Tracking' menu item and select it; click 'Show trajectories' to visualize trajectories in each camera view. [4.6.1-SC] Each of the camera views now has the particle trajectories depicted; in addition, a data file has been created for post-processing  [4.6.2-SC]

4.6.1. SCREEN: Move the mouse to 'Tracking' menu item and select it. Move on to choose 'Show trajectories'

4.6.2. SCREEN: Move the cursor to select an alternate Camera view to demonstrate each shows particle trajectories.
5. Results: Intermediate Flow Particle Trajectories from a 1 cm Diameter Pipe Jet at a Reynolds Number of 7000
5.1. This is a sample of three representative particle trajectories in the intermediate-field region around the plane at 16 times the pipe jet diameter. [5.1.1-LM] When the distance from the jet core is small, longer trajectories are observed in the one second time interval of these data. [5.1.2-LM] As the distance from the jet core increases, the trajectory length decreases. [5.1.3-LM] At three times the pipe jet diameter, the tracer particles exhibit short and complex trajectories. [5.1.4-LM]

5.1.1. LAB MEDIA: Figure4.pdf (Video editor: Please highlight in some way the gray region at x=16 during “around the plane at 16...diameter”. Remove before the next shot.)

5.1.2. LAB MEDIA: continued (Video editor: Please point out the long curve meandering labeled r/dh=0, as well as the label. Remove before the next shot.)

5.1.3. LAB MEDIA: continued (Video editor: Please point out/highlight the curve labeled r/dh=1.5 during this sentence. Remove before the next shot.)

5.1.4. LAB MEDIA: continued (Video editor: Please point out/highlight the very short curve labeled r/dh=3 during this sentence.)

5.2. Here are all of the successfully reconstructed particle trajectories that cross the same plane. [5.2.1-LM] The distribution of velocities ranges from 0 to 60 percent of the jet's exit velocity; low velocities are in the blue range of the spectrum and high velocities are in the red range. [5.2.2-LM] Analysis reveals that particles near the jet core exhibit smoother trajectories. [5.2.3-LM]

5.2.1. LAB MEDIA: Figure5.pdf (Video editor: Please point out the grey region again in order to to make connection with the previous image. Remove before the next shot.)

5.2.2. LAB MEDIA: continued (Video editor: Please point to 0 and 60 on the color bar at the left during “0 to 60 percent of the jet's exit velocity...range”. Remove before the next shot.)

5.2.3. LAB MEDIA: continued

5.3. Particle tracking allows the calculation of the curvature along the particle trajectory. [5.3.1-LM] This is a plot of the mean curvature times the pipe jet diameter versus the scaled radial distance for two planes, one at 16 and the other at 17 pipe jet diameters. [5.3.2-LM] Both increase monotonically, but the plane further from the pipe outlet has a reduced mean curvature outside the jet core. [5.3.3-LM]

5.3.1. LAB MEDIA: Figure7.pdf 

5.3.2. LAB MEDIA: continued (Video editor: Please highlight the vertical axis label during “mean curvature times the pipe jet diameter” and the horizontal axis label during “scaled radial distance”. During “one at 16” please point to the curve with filled circles; during “the other at 17” point to the curve with filled triangles.)

5.3.3. LAB MEDIA: continued

5.4. This plot provides information on the mean stream-wise velocity distribution of the jets in the plane 16 pipe jet diameters beyond the pipe outlet. (Figure 9)

5.4.1. LAB MEDIA: Figure9.pdf
6. Conclusion (said by authors on camera)
6.1. Jin Tae Kim: Once mastered, this technique can be done in 6 hours, excluding the processing time using the software, if it is performed properly.

6.2. Jin Tae Kim: While attempting this procedure, it is important to remember to have uniform illumination, correct camera settings, and a sufficient amount of seeding particles.

6.3. Jin Tae Kim: After watching this video, you should have a good understanding of how to set-up the view splitter, assemble the light source, control the camera parameters, and optimize the PTV system.

6.4. Leonardo P Chamorro: After its development, this technique paved the way for researchers in the field of turbulence to explore experimental studies in Lagrangian fluid dynamics.
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, .eps, 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 are included in the email accompanying the finalized script.
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