	Soundbite #
	Visuals
	Text

	1.  Animation/Graphics
	A) Illustrated microplate reader set up  at ¾ view fades on and loading tray pops out revealing 96 well plate   96 well plate scales and transforms to face the viewer, so that we see only 8-12 wells.   Illustrated lab experiments.   Illustrated cartoon experiments (TMIJ scene with scientist pouring from erlenyer into dish and scene with scientist’s pipetting) fade in different wells.  
	The microplate reader is a widely-used instrument that   allows for many samples to be simultaneously measured, as if many miniscule experiments were being performed at the same time.




	2. Video
	A) We pull back on the scene to show a full 96 well plate with experiments inside.   
	This apparatus is used in conjuntion with multiwell plates, like the 96 well plate.   

	3. Animation
	A)  Show illustration of standard curve to introduce the concept with the line of best fit, equation of the line and R coefficient being revealed while text is being said
	Regardless of the type of experiment run with the microplate reader, standard curves are often used to determine the value of experimental samples, as well as positive and negative controls.    

	4. Section title: Components of a Microplate Reader
	A) Show clip from 2822@9:45 where plate is  entering into machine
B) 3850@3:10 where loading tray is open in plate reader
C) Text over video, for “Absorbtion, Fluorescent, and Luminescent”

	Microplate readers come in different shapes, sizes and set-ups. Many microplate readers have multimodal capabilities allowing for many different assays to be performed. These modalities include the ability to perform different types of measurements, such as absorption-, fluorescent- and luminescent-measurments. 

	5. Video
	A) Show 1918@3:46 where a standard clear plate is being loaded
B) 2660@5:37 where talent is loading a 96-well plate
C) 3850@2:17 where talent is working with a black 96-well plate
D) 3854@6:27 where talent is loading 96-well plate that has wells in strips
E) Show illustration depicting the different types of well bottoms.
	Multiwell plates are integral components to the microplate reader and are used to hold the samples that are measured by the machine. These plates  can be different sizes,  have different types of well bottoms and different numbers of wells. The type of plate used depends upon the assay. 

	6. Video/Animation
	A) Show footage from 2721@3:24 where loading tray is coming out of machine
B) Show footage from 3850@3:12 with loading tray open with black 96-well plate

	The loading tray of the machine is used to bring the 96-well plate into the machine. Never put your hand through the opening in the tray or else you’ll lose your hand. 

	7. Video
	A) Show footage from 3854@7:24 where talent is selecting loaded wells on plate interface and setting wavelength.
	The A computer interface is typically used to operate the plate reader and control its settings and parameters, such as the wavelength and mode. The plate reader software has a graphical user interface of the plate that allows you to select which wells are loaded with samples.

	8. Section Title: Using a microplate reader with a 96-well plate
	A) Show footage from 3999@6:17 with talent using a multichannel pipette and reservoir
B) Show footage from 3854@6:45 with talent using a regular pipette to load well
	A) Multichannel pipettes are often used to load these multi-weall plates.  The reservoirs hold the solutions for the multichannel pipette.
B) Wells can sometimes be loaded using a standard single channel pipette.


	9.  Animation
	A) Show schematic/illustration of 96-well plate with samples run in triplicate to demonstrate this concept. The sample wells should have an X in each well. Highlight a row of samples run in triplicate. 
	Samples and standards are loaded either in duplicate or triplicate to account for any pipetting errors. Here you see a plate loaded in triplicate.  

	10. Animation
	A) Use 96-well plate illustration to show the set-up of the standard curve with known concentrations on the listed in each well in triplicate. Have standard curve written on top plate while highlighted. Only the standard curve should be highlighted at this point while VO is speaking. 
	The standard curve uses samples with known concentrations which yield different absorbance values. This data is then used to create a graph where a line of best fit is generated.

	11. Animation
	A) Use 96-well plate illustration to show and highlight the blank on the plate which is also known as 0 on the standard curve. Have “Blank” written on top of plate while highlighted.
	The blank is used to determine the background in the sample.extent of your measurement that is not experimentally relevant and is due to  the buffers in which your sample is diluted or reagents to which your sample is exposed.  The values obtained from these measurements are called the “background”.    The blank often contains the buffer the samples are diluted in along with any other reagents used in the assay. The blank does not contain any sample.

	12. Animation
	A) Use 96-well plate illustration to indicate the positive control on the plate with plus signs in each well-highlight this while the VO is discussing the positive control then fade away. Have “positive control” written on top of plate while highlighted.
B) Use illustration to indicate negative control on the plate with minus signs in each well- highlight while VO is discussing the negative control then fade away. Have “negative control” written on top of plate while highlighted.


	A) The positive control indicates whether or not the assay has worked properly.   It gives a good result.   
B) The negative control is a control variable where no measurement/effect is expected to be observed.  It should not yield any result.   .  

	13. Animation/Video
	A) Use illustration of plate to show well A1 or hatch on plate matching up with corresponding markings (A1)  on machine loading tray
B) Show footage from 2822@9:40 where talent loads plate into loading tray 
C) 2660@5:59 with talent loading plate into tray
D) Cartoon of talent first pushing on tray and then ultimately getting hand caught in instrument.  Face of talent turns red.  
	To Once the plate is set up, it’s time to load the samples.   To prevent measuring the wrong samples or loading the plate the wrong way, it is critical to orient the plate correctly in the loading tray.   Remember to exercise caution when loading samples in the tray, so as not to force the tray into the instrument or catch ones extremities inside the instrument.   

	14. Video
	A) Show 3149@4:53 where talent selects fluorescence mode and wavelength
B) 1918@4:30 Show screenshot of talent setting absorbance wavelength
C) 3854@7:24 Talent selecting wells on plate interface and setting wavelength
	Once the tray is loaded, pParameters such as the mode (A), wavelength (A,B) and well loading order (C) are set inon the software before the plate is read.

	15. Video
	A) Show freeze frame image from 3149@5:08 where talent selects the read button in the software
B) Show 3999@6:42 where talent loads tray, reads plate and then receives a printout of values
	After the parameters are set, the plate is read and the reader generates a read-out of values within the software..

	16. Animation
	A) Show illustration of 96 well plate with values in each well, highlight the blank sample values, then after VO mentions “subtract the background,” have the blank samples show 0.000 in their wells and have the values change accordingly in the sample wells
	After the plate is readOnce the plate is read, use the average value of the blank samples to subtract the background from all samples including the standard curve.

	17. Video/Animation
	A) From powerpoint storyboard.  Briefly show  from script step 10  illustration of standard curve on plate to remind the viewer Axes fade on.  Points populate graph for the standards.  
B) Show illustration/schematic of a plot with the known standard curve concentrations and their respective absorbance values on an X-Y graph  to generate the line of best fit. Line of best fit drawn through points  Have line of best fit going through the points while VO is talking.
C) Show footage from 2660@6:15 where talent uses a spreadsheet program to create a line of best fit

	Following readingAfter the plate is read, the standard curve concentrationsknown concentration values for the standards  are plotted on an X-Y graph against their respective absorbance valuesrespective measured values, absorbance in this case. (A,B). 
When the values have been plotted, the line of best fit can be calculated using a linear regression. This can be easily done using a spreadsheet program (B,C)

	18. Animation
	A) Use schematic from script step 17 with R coefficient on graph being faded-in on graph with the equation of the line.
	The R coefficient should be between 0.90-0.99, with 0.99 being  considered the best value and signifies that the line fits the data perfectly.

	19. Video/Animation
	A) Use illustration using line of best fit equation to show how to calculate the values by putting an absorbance value in for Y and then solving for X.
B) Show footage from 2660@6:33 where talent is using spreadsheet to calculate valuesLine drawn from Y axis to line down to X axis. 
	Using the line of best fit, we can calculate the concentration values of the samplesexperimental samples or eontrols in each in the wells by plugging in the absorbance value for Y and then solving the equation for X (A). This is easily done using a spreadsheet applicationConcentration values can also be estimated by drawing a line from the absorbance value on the Y axis to the best fit line and then down to the X axis. (B)(B).

	20. Section Title: Applications
	A) Show simple illustration describing the process of absorbance where it is defined as the logarithmic ratio of light falling upon an object to the light transmitted through an object

	One application of using microplate readers is the Bradford assay used to quantify the amount of protein in a given sampleMany types of microplate readers measure absorbance, which , and uses the properties of absorbance to make these measurements. Absorbance is defined as the logarithmic ratio of light falling upon an object to the light transmitted through an object.   

	21. Video
	A) Show footage from 1918@3:43 where talent loads protein samples on plate
B) 1918@4:07 where talent loads Bradford reagent into wells
C) WE NEED TO ILLUSTRATE THIS CONCEPT.  MAYBE WE USE 899 @00:45 
	The Bradford In the Bradford assay is an example of an absorbance-based microplate reader assay, where, protein samples are added to the plate. The Bradforplate with the “Bradford”d reagent.   reagent  is then added to the wells where it willThis compound bind to the proteins in the sample, and cause a shift in the absorbance of the Bradford reagentits absorbance.  

	22. Animation
	A) Show illustration describing the process of fluorescence where fluorochrome is activated by light of a certain wavelength, and in turn emits light at a different wavelength
	In fluorescent-based assays, a fluorochrome is activated by a certain wavelength of light and in turn causes excitation of the fluorochrome which emits light at a different wavelength.

	23. Video	Comment by Aaron Kolski-Andreaco: Let’s get rid of this section and NOT give a fluorescent example.  It’s enough to say fluorescent assays exist.  
	A) Show 3850@2:18 where talent is loading plate
B) 3850@3:06 where talent loads 96-well black plate into loading tray
C) 3850@3:32 to show K flux data being recorded by the machine
	An application of using fluorescence in the microplate reader is measuring potassium flux in GIRK channels. The GIRK channels regulate potassium flux and this assay allows for scientists to test different compounds and their effect on the channels. Fluorescent based assays often used black plates which help reduce the background and crosstalk between fluorochromes.  

	24. Video
	A)  Shown 3357@5:35 where talent is covering plate with aluminum foil
	When working with light sensitive reagents, be sure to keep them covered to prevent photobleaching and ruining the experiment.

	25. Animation
	A) Show illustration depicting the properties of luminescence using luciferase. In the luciferase reaction, light is emitted when luciferase encounters a luciferin substrate such as oxygen, ATP and magnesium. As an option, maybe show a firefly with this reaction occurring in its tail and then emits light. 	Comment by Aaron Kolski-Andreaco: WE NEED A SCHEMATIC OR REFERENCE IMAGE FOR THIS> 
	Luminescent assays emit light via a chemical reaction and often use luciferase. Luciferase  comes from a number of sources such as fireflies.  In a luciferase reaction, light is emitted when luciferase encounters oxygen, ATP and magnesium in a series of reactions.

	26. Video
	A) Show 3357@3:09 where talent is loading plate
B) 3357@5:38 where talent adds the luciferin reagent onto plate and covers it
C) 3357@5:45 where talent loads plate into luminometer
	Luminescent assays have many different applications. An example of this application is measuring the production and detection of reactive oxygen species in cancers. 

	27. Video/Animation
	A) Show schematic of JoVE cartoon robot rapidly loading multiwell plate Show these plate examples	Comment by Aaron Kolski-Andreaco: BETTER VISUALS HERE WOULD BE ACTUAL PLATES.   
B) Show 2461@7:29 where machine is filling 384 plate
C) Show schematic of JoVE cartoon robot rapidly loading multiwell plate 	Comment by Aaron Kolski-Andreaco: BETTER VISUALS HERE WOULD BE ACTUAL PLATES.   

D) Show 3314@7:25 where talent is working with machine 
	Other applications which use microplate readers include high-throughput assays using 384- and 1536-wells. These assays allow for many samples and experiments to be conducted.  The In these assays, plates are loaded using a programmableby a robot.  No, not that kind of robot. A programmable robot which automates extremely precise sample handling.  makes loading samples quick and easy.

	
Section Title: Summary

	A) Use repeat of footage at each describe in the VO; (A) (B)2660@6:00; (C) 3854@7:24; (D) 3314@7:25
B) Show at the schematic from the beginning of the video with each well in the 96-well plate showing an experiment with JoVE cartoon characters	Comment by Aaron Kolski-Andreaco: Write in a visual for the standard curve.   
	You’ve just watched JoVE’s introduction to the microplate reader. In this video, we showed what a microlate reader is(A), how it is used(B), how to operate onethis instrument(C), how to interpret microplate reader data, and some applications using a microplate reader(D). Thank you for watching. 



