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Authors, please check the answers to the questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No______  (If you can record images/videos using your own camera/software, then mark No)   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)__Yes______ 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 steps using the step numbers listed in this document. 2.1-2.7., 3.1-3.5., 4.2.-4.4., 5.5.-5.7, 5.10., 5.11., 6.1-6.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. We don’t think there are “difficult” steps. But having good quality protoplasts (section 2), ensuring the correct osmolarities of the solutions (step 2.1) and finding the best fit parameters for the time courses of the Indicator Dye (steps 5.10-5.11) and Volume change (steps 6.2-6.4) are critical. 
E.  Will the filming need to take place in multiple locations? (Y/N) ___Yes____ If yes, how far apart are the locations?  The general  lab (protoplast isolation) and the microscope room (the assay and the analysis) are separated by  a small staircase (~ 10 steps)


















1. Introduction (Schematic Overview and Interview)

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

Conceptual Narrative:
Video editor: graphics are in ‘51652_jove schematic overview_5-21-14.pptx’

The overall goal of the following experiment is to learn about the function of aquaporins by determining the osmotic water permeability coefficient, or Pf, of plant protoplasts. (Intro) 

This is achieved by first isolating protoplasts from a plant leaf. (Video editor: Slide 1: animate the leaf square being cut out from the leaf and placed into the light blue oval in the dish). Cut out a piece from a leaf without abaxial epidermis, and put it on an isotonic solution. After that show the bottom-most cartoon of the dish with 6 leaf pieces.  Next transfer the pieces to an enzymatic solution and incubate for 20 minutes in 28 degrees Celsius, show from Slide 2 the middle cartoon of the leaves being incubated in the light brown ovals for 20 minutes, and subsequently, then,  to a fresh isotonic solution. the middle cartoon of slide 3 of the leaves after transfer to the blue ovals. After this, from Slide 3, animate the blue ovals turning green the same time the leaves are removed from the blue ovals with forceps. Finally, using Slide 4, animate the pipette transferring a green droplet to a tube and the tube being capped) Collect the protoplasts-containing solution with a clipped-off tip. (P1)

As a second step, prepare an experimental chamber: attach a coverslip to the bottom of the slide using silicon grease. Then coat the chamber bottom with a positive-charge-bearing ‘glue’ and fill the chamber with an isotonic solution.  (Video editor: top of slide 5: animate the “glue” being smeared on the chamber bottom, followed by isotonic solution from syringe filling the chamber) Isolated protoplasts are then added to the chamber, (Video editor: Slide 5 bottom: animate green liquid being transferred to the chamber) and the chamber is placed delicately on the microscope stage. [Video editor: animate the loaded chamber (from slide 5) being placed on the microscope stage and connected to the tubing (slide 6)]. Subsequently the protoplasts are exposed to a hypotonic solution while videos are recorded to capture their swelling time course. (Video editor: Slide 6 – highlight the hypotonic solution and the camera that’s attached to the microscope, then show top one-third of Slide 7) (P2)  

Next, the swelling time course is analyzed numerically by software including curve-fitting procedures in order to determine the Pf of each protoplast. (Video editor: show bottom two-thirds of Slide 7, then Slide 8, and, after a moment’s delay, add top half of slide 9) (P3)

Based on the numerical analyses, rResults are obtained that show differences in Pf induced, for example, by expression of different aquaporin genes based on the numerical analyses. (Video editor: show bar graph from Slide 9) (P4)


B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Nava Moran: This method can help answer key questions in the field of cellular membrane physiology, such as the regulation of aquaporin function.
1.2. Arava Shatil-Cohen: Though this method can provide insight into osmotic water permeability of plant protoplasts that are either native or genetically modified, it can also be applied to other systems, such as frog oocytes expressing your gene of interest.



Protocol (read by voice talent at JoVE):

2. Isolation of Arabidopsis Mesophyll Protoplasts

2.1. Prior to starting this procedure, prepare the required isotonic and hypotonic solutions and verify their osmolarity using an osmometer. The osmolarity of each solution must be within 3% of the target value.

Shots: 
2.1.1. MED: Talent measuring osmolarity of one of the solutions using an osmometer. (both isotonic and hypotonic solutions  should be visible in this shot)	Comment by moran: *2.1.1.B_Additional shot :
To show the meter reading AFTER 2.1.1.

*2.2.2.C _ Additional shot :
To show the bottle labels

2.2. Fill a 10-cm Petri dish with about 6 drops of isotonic solution.

Shots:
2.2.1. CU: A 10-cm Petri dish being filled with 6 drops of isotonic solution.

2.3. Peel the abaxial, or lower, Arabidopsis leaf epidermis and cut the peeled leaf into squares of about 4x4 mm. Place the squares small pieces on the isotonic solution drops with the exposed abaxial side faced down and touching the solution.

Shots:
2.3.1. MED: Talent peeling the abaxial, or lower, Arabidopsis leaf epidermis.
2.3.2. CU: Peeled leaf being cut into 4x4-mm squares.
2.3.3. CU: Leaf squares being placed on the isotonic solution drops with the exposed abaxial side faced down and touching the solution.

2.4. Next dissolve 5.7 mg of the enzyme mix in 165 µL of isotonic solution in a 1.5-mL tube and mix gently by pipetting for a minute or so until dissolvedfinger-tapping on the tube. Place several similar drops of the enzymatic solution in the same Petri dish.

Shots:
2.4.1. MED: Talent mixing enzyme and isotonic solution in a 1.5-mL tube and then finger- tapping the tubeby pipetting.
2.4.2. CU: A few drops of enzymatic solution being placed in the Petri dish containing the leaf pieces.

2.5. Transfer the leaf pieces onto the enzymatic solution drops, close the dish, and seal the lid with one round of parafilm. Float the dish in a water bath set to 28 °C for 20 minutes. (TEXT: 28°C; 20 min)

Shots:
2.5.1. CU: Leaf pieces being transferred from isotonic solution to enzymatic solution.
2.5.2. MED: Talent closing the dish and sealing the lid with parafilm.
2.5.3. CU: Dish being placed afloat in the water bath.

2.6. After 20 minutes, add several more drops of the isotonic solution to the dish. Using forceps, lift each leaf piece by its edge to transfer it to a new isotonic solution drop, and then sequentially to a second drop. Shake the leaf piece in the second drop to release the protoplasts.

Shots:
2.6.1. MED: Talent adding several more drops of the isotonic solution to the dish.
2.6.2. CU: A leaf piece being transferred with forceps to a new isotonic solution drop, then to the second isotonic solution drop where it is shaken.	Comment by moran: *2.6.2.A_Additional Shot:
To show the shaking

2.7. Using a clipped-off 100-µL pipette tip, collect the drops with the protoplasts into a 1.5-mL tube.

Shots:
2.7.1. CU: Drops being collected with a clipped-off 100-µL pipette tip and transferred to a 1.5-mL tube.

3. The Hypotonic-Challenge Assay: Arabidopsis Mesophyll Cell Swelling   

3.1. Prepare the perfusion system by filling one column with the isotonic solution and another column with the hypotonic solution. Open the valve to let some hypotonic solution flow to fill the tubing all the way down to the inlet manifold. After ensuring there are no trapped air bubbles, close the valve.  Repeat for the isotonic solution.

Shots:
3.1.1. MED: Talent by the perfusion system, filling one column with the isotonic solution.
3.1.2. CU:  Another column being filled with the hypotonic solution.
3.1.3. CU: Valve for hypotonic solution being opened and some hypotonic solution flows to fill the tubing all the way down to the inlet manifold.	Comment by moran: TAKE-2 includes drops out of the manifold
3.1.4. MED: Talent checking that there are no trapped bubbles and then closes the valve.
3.1.5. MED: Talent opening the valve for the isotonic solution.

3.2. Seal a coverslip, using silicone grease, onto the bottom of the chamber within the plexiglass slide.

Shots:
3.2.1. CU: A coverslip being sealed with silicone grease onto theto make a bottom of for the chamber within the plexiglass slide.

3.3. To make the chamber bottom “sticky” for protoplasts, coat it with positive-charge-bearing protamine sulphate or poly-L-Lysine: use a pipette tip to spread this ‘glue’ over the coverslip. Wait for 1-2 minutes, rinse 3-4 times with the isotonic solution, and shake away the remaining solution.

Shots:
3.3.1. CU: Chamber bottom being coated with the ‘glue.’
3.3.2. CUMED: Chamber bottom being rinsed with isotonic solution using a syringe.    
3.3.3. CU: Remaining solution being shaken away.

3.4. Fill the chamber up with the isotonic solution.  Then use a clipped-off pipette tip to add a drop of protoplasts-containing solution to the chamber, and wait 3-4 minutes for the protoplasts to settle. Cover the chamber with a transparent cover touching the solution surface. Avoid trapping air bubbles beneath.

Shots:
3.4.1. MED: Talent filling the chamber up with the isotonic solution using a syringe.  	Comment by moran: 3.4.1-.Please use TAKE-1
3.4.2. CU: a clipped-off pipette tip being used to add a drop of protoplasts-containing solution to the chamber.
3.4.3. CU: A transparent cover being placed on the chamber.

3.5. Place the slide gently on an inverted microscope table, and connect it to the perfusion system and the pump, guarding against air bubbles in the tubing.  Turn on the isotonic solution flow for constant perfusion at 1 mL/min.

Shots:
3.5.1. MED: Talent placing the slide gently on an inverted microscope table and then connecting it to the perfusion system and the pump.
3.5.2. CU: Isotonic solution flow being turned on.	Comment by moran: 3.5.2.A Additional Shot:
Showing drop and inlet connection

3.5.2.B Additional Shot:
Showing outlet connection

3.6. For recording volume changes, choose a view field with as many cells as possible that are spherical in shape and with a well-focused cell contour at their largest perimeter.

Shots:
3.6.1. MED: talent at the microscope, looking at cells.	Comment by moran: 3.6.1.A Additional Shot:
Showing talent peering into the microscope
3.6.2. LAB MEDIA: panel a (top-most image) from A of ‘51652fig2highres.jpg’	Comment by moran: This SCREEN is now to be replaced with:
3-6-2-SCREEN_ProtoplastsAsSeenOnTheComputerScreenDuringRecording.ppt”

3.7. Record a 60-second video of selected immobile protoplasts at a rate of 1 image per second, or 1 Hz. Start the recording with a 15-second wash of the isotonic solution, and switch to the hypotonic solution for 45 seconds. Save the movie in TIF format. 

Shots:
3.7.1. MED: talent turning on valve for isotonic solution and starting the video recording.
3.7.2. CU: Switch from isotonic solution to hypotonic solution.
3.7.3. SCREEN: An example screen shot of how the cells look during the recording. (to be provided by author)

4. Analysis of the Cell Volume Change using ImageJ 	Comment by moran: Old comment erased here

4.1. To analyze the series of images of a swelling cell, use the ‘Image Explorer’ and ‘Protoplast Analyzer’ plugins in the ImageJ software.

Shots:
4.1.1. MED: Talent at the computer, opening the software.

4.2. Start ImageJ. To open the movie, click ‘File’ on the ImageJ panel, then, consecutively on the dropdown menus as they unfold: ‘Import’ then ‘Image Explorer’. Highlight the chosen movie, right-click on it, and then left-click on ‘Protoplast Analyzer’.	Comment by moran: All the SCREEN steps 4.2 through 4.5 are shown in our SCREEN CAPTURE  named:
“ 4-2-1through4-5-2_Shatil_1_SCREEN_ProtoplastAreaTimeCourse.avi”

Shots:
4.2.1. SCREEN: Image J is opened and then ‘File’ clicked, followed by ‘Import’ then ‘Image Explorer’.
4.2.2. SCREEN: Selected movie being highlighted and then ‘Protoplast Analyzer’ is selected.

4.3. On the first image, use the mouse to draw circles around the selected protoplasts, then click ‘OK’ in the table of ‘Detection parameters’ that appears. 

Shots:
4.3.1. SCREEN: Circles being drawn around the selected protoplasts in the first image, then ‘OK’ clicked in the table of ‘Detection parameters’ that appears. 

4.4. To launch the protoplast detection algorithm, click ‘Local’ on the top panel of the protoplast image, then ‘Process’ in the dropdown menu. Examine the green circles around the selected protoplasts throughout the movie using the bottom slider. Save the ‘Result’ in an Excel file. 

Shots:
4.4.1. MED: over the shoulder: talent clicking ‘Local’ on the top panel of the protoplast image, then ‘Process’ in the dropdown menu.	Comment by moran: This shot has been cancelled
4.4.2. SCREEN: green circles around the selected protoplasts being examined by browsing through the movie. 
4.4.3. SCREEN: Results being saved.

4.5. The analysis is done frame by frame; therefore in the case of more than one cell, sorting is needed to separate the lines belonging to each cell. Here, the three time courses are shown in an Excel sheet before sorting. One of these is shownand after sorting, with the area values converted from pixels to square micrometers (in red). Each column time course is then exported to a separate text file.

4.5.1. SCREEN: Sorting has been performed to separate the lines belonging to each cell and red columns appear with converted area values.
4.5.2. SCREEN: Each cell data exported to a separate text file.

5. Modeling the Rate of Osmolarity Change in the Experimental Chamber using ImageJ and the Matlab Program PfFit

5.1. To begin this procedure, connect the chamber to the perfusion system and the pump, and turn on the Indicator Dye flow for a constant perfusion rate of l mL/min.

Shots:
5.1.1. MED: Talent connecting the chamber to the perfusion system and the pump.
5.1.2. CU: Indicator Dye flow being turned on.	Comment by moran: 5.1.2.A. Additional shot to show entry of indicator dye into the chamber

5.2. Record a 60-second movie at the rate of 1 Hz: start the recording with 15 seconds of Indicator Dye, and then switch to the hypotonic solution for 45 seconds. Stop the recording.

Shots:
5.2.1. MED: Multiple takes from different angles of talent starting the video recording. Shot will be repeated later.	Comment by moran: These takes actually contain the start of Indicator Dye flow and pump turn on
5.2.2. MED: Talent opening valve for hypotonic solution.
5.2.3. MED: Talent stopping the recording.

5.3. Flush with the Indicator Dye again, for at least 30 seconds, before starting a new movie. Record and save 5-6 movies.

Shots:
5.3.1. CU: Valve for indicator dye being opened for 30 sec.
5.3.2. Use shot from 5.2.1.	Comment by moran: These two have been cancelled.  


5.4. To analyze the movies to obtain an average time course of the changing Indicator Dye transmittance, start ImageJ.

Shots:
5.4.1. MED/over the shoulder: talent starting Image J.

5.5. Click ‘File’, then, ‘Open’, and browse for the movie. For each movie, draw a 10 pixel-wide vertical rectangle anywhere on the 1st image of the movie. Click ‘Image’ on the ImageJ main panel, then click ‘Crop’ in the dropdown menu.	Comment by moran: All the SCREEN steps 5.5. through 5.8  are shown in our SCREEN CAPTURE  named:
“ 5-5-1through5-8-3_Shatil_2_SCREEN_ _IndicatorDyeFlushoutTimeCourse.avi”

Shots:
5.5.1. SCREEN: File being opened and then movies are browsed to select one.
5.5.2. SCREEN: A 10 pixel-wide vertical rectangle being drawn  on the 1st image of the movie.
5.5.3. SCREEN: ‘Image’ being clicked on the ImageJ main panel, and then ‘Crop’ selected in dropdown menu.

5.6. To align the 60  frames in one row, click ‘Image’, and then click consecutively in the dropdown menus as they unfold, ‘Stacks’ and ‘Make Montage.’ (columns 60, rows 1).

Shots:
5.6.1. SCREEN: ‘Image’ being clicked, and then ‘Stacks’ and ‘Make Montage’ selected.

5.7. Draw a 1 pixel-high horizontal rectangle across anywhere along the whole row of images and click ‘Analyze’ in the ImageJ main panel. Next click ‘plot profile’ in the dropdown menu. 

Shots:
5.7.1. SCREEN: A1 pixel-high horizontal rectangle being drawn across the whole row of images and then ‘Analyze’ is clicked in the main panel.
5.7.2. SCREEN: ‘plot profile’ in the dropdown menu being clicked.

5.8. Copy the lists of the transmittance data to an Excel file. Average the transmittance time courses obtained from the several movies of the Indicator Dye flushes. Generate a real time base by multiplying the image sequential number by 0.1. Save the averaged time course to a text file. 

Shots:
5.8.1. SCREEN: Lists of the transmittance data being copied to an Excel file.
5.8.2. SCREEN: Transmittance time courses obtained from several movies being averaged and a real time base generated.
5.8.3. SCREEN: Averaged time course being saved to a text file.

5.9. To compute the various parameters of the osmolarity time course, use the Matlab fitting program PfFit, which is available for use free of charge. Details on downloading and using this program are available in the protocol text. 	Comment by moran: All the SCREEN steps  5.9 through 5.11 are shown in our SCREEN CAPTURE  named:
“ 5-9-1through5-11-1_Shatil_3_SCREEN_PfFit_Indicator.avi”

Shots:
5.9.1. SCREEN: Matlab fitting program PfFit is opened and ‘Indicator Fit' panel selected.

5.10. In the ‘Indicator Fit' panel, import the data of the mean time course of the Indicator Dye transmittance. Enter manually the current experiment parameters. and Tthe initial guesses of the parameters ‘width’ and ‘t_half’ describing the time course of the Indicator Dye concentration also may be changed.

Shots: 
5.10.1. SCREEN: “IndicatorDyeFlushOutTimeCourse” chosen.
5.10.2. SCREEN: Guess values entered.

5.11. Click ‘Run’ to view the plot of the time courses of the Indicator Dye concentration, and of the modeled bath osmolarity. A good fit to the data is essential.
 
Shots:
5.11.1. SCREEN: ‘Run’ is clicked and produces plot of the time courses of the Indicator Dye concentration and of the modeled bath osmolarity.

6. Determining the Pf using the Matlab Fitting Program PfFit

6.1. To determine the water permeability coefficient, switch to the ‘Volume Fit’ panel. Choose for import the areas data file. Choose ‘Last Indicator Fitting’ as the parameter source.

Shots:
6.1.1. MED: Talent at the computer starting Matlab Fitting Program PfFit.
6.1.2. SCREEN: ‘Volume Fit’ panel selected, areas data file selected, and ‘Last Indicator Fitting’ selected as the parameter source.	Comment by moran: All the SCREEN steps  6.1 through 6.4 are shown in our SCREEN CAPTURE  named:
“ 6-1-2through6-4-1_Shatil_4_SCREEN_PfFit_volume.avi”

6.2. Chose the model ‘Class’: start with II. In the ‘Volume Fit’ panel, initialize tThe Pf parameters: Pf, SlopePf and Delay. need to be initialized, for example, as shown, but other values are also possible. Recommended initial values are 1, 1, and 30, respectively. Chose the model ‘Class’: start with II and mMark ‘checks’ for all three parameters to be fitted. Click ‘Run’, then eyeball the interim figure and adjust the Delay parameter and the length of the record, if needed.

Shots:
6.2.1. SCREEN: Initial guesses for Pf, SlopePf and Delay being filled in the ‘Volume Fit’ panel.
6.2.2. SCREEN: ‘Class II’ chosen as model and all three parameters to be fitted checked.
6.2.3. SCREEN: ‘Run’ is clicked and delay parameter and the length of the record being adjusted.

6.3. Examine the results graph to evaluate the fit quality and record the fit error. Change the initializing parameters a few-fold each, and re-‘Run’.

Shots:
6.3.1. SCREEN: Results graph shown.
6.3.2. SCREEN: initializing parameters being changed a few-fold each, and then ‘Run’ being clicked.

6.4. Repeat this procedure several times, starting with different combinations of initialization parameters, aiming for the lowest value of the fit error. 

Shots:
6.4.1. SCREEN: initialization parameters being changed again and ‘Run’ being clicked.


7. Results: determination of the osmotic water permeability coefficient (Pf) in plant protoplasts

7.1. (Figure 7) In order to determine the water permeability coefficient, or Pf, and compare the activity of different aquaporins, mesophyll protoplasts from Arabidopsis leaf were isolated and separately transformed with three gene constructs with aquaporin genes from Arabidopsis and maize. The protoplasts were labeled by co-transformation with a vector encoding the enhanced green fluorescent protein. 

Shots:
7.1.1. LAB MEDIA: 51652fig7highres.jpg	Comment by moran: New Lab Media prepared with a title – replace the former, w-o title

7.2. (Figure 8A and 8B) The time courses of the cell volume changes upon exposure to hypotonic challenge were obtained for each cell (Video editor: show Figure 8A), as well as the time course of the bath osmolarity change during the hypotonic challenge (Video editor: show Figure 8B).

Shots:
7.2.1. LAB MEDIA: panel A from 51652fig8highres.jpg	Comment by moran: FIG 8 now redone –replace LAB MEDIA 
7.2.2. LAB MEDIA: panel B from 51652fig8highres.jpg	Comment by moran: FIG 8 now redone –replace LAB MEDIA

7.3. (Figure 8C) The Pf values were derived for each cell using the PfFit program. It was observed that the Pf values of the protoplasts transformed with each of the three aquaporins were significantly higher than the Pf of the control cell transformed with GFP alone.  

Shots:
7.3.1. LAB MEDIA: panel C from 51652fig8highres.jpg

8. Conclusion (said by authors on camera)
8.1. Nava Moran: Once mastered, this technique can deliver analyses of a few tens of cells in a few experimental days if it is performed properly.
8.2. Menachem Moshelion: After watching this video, you should have a good understanding of how to determine the osmotic water permeability in individual isolated protoplasts or other spherical cells subjected to a ‘non-instantaneous’ hypotonic assay.; first by videotaping the assay, then, by using the programs provided to extract the time courses of volume changes of the swelling cells, and, finally, by fitting these time courses to yield the desired best-fit parameters of the osmotic water permeability.For any remaining questions, please don’t hesitate to contact us.

      

Provided Media

Note to video editor:  Screen capture files have not been uploaded yet so the name of the files listed below need to be verified. (5-21-14)	Comment by moran: Please NOTE:
 now, as of May 30th, ALL the SCREEN CAPTURE files have been uploaded. 

1A. 51652_jove schematic overview_5-21-14.pptx
3.6.panel a (top-most image) from A of ‘51652fig2highres.jpg’ 
3.6.2. – “3-6-2-SCREEN_ProtoplastsAsSeenOnTheComputerScreenDuringRecording .ppt”– An example screen shot of how the cells look on the computer screen during the recording.
4. – “ 4-2-1through4-5-2_Shatil_1_SCREEN_ProtoplastAreaTimeCourse.avi” – Screen-Capture of ImageJ procedures to extract time courses of protoplasts areas from their videotaped swelling. 
5.5.-5.8. – “ 5-5-1through5-8-3_Shatil_2_SCREEN_ _IndicatorDyeFlushoutTimeCourse.avi” – Screen-Capture of ImageJ procedures for the generation of transmittance time course from videotaped indicator dye flush-out.
5.9.-5.11. – THIS FILE IS CURRENTLY NAMED “Shatil_3_PfFit_Indicator.avi”; it should have been named:   “5-9-1through5-11-1_Shatil_3_SCREEN_PfFit_Indicator.avi” – Screen-Capture of PfFit procedures to extract parameters describing extraction of a time course of osmolarity change from the time course of transmittance change  
6. – “6-1-2through6-4-1_Shatil_4_SCREEN_PfFit_volume.avi” – Screen-Capture PfFit procedures to extract parameter(s) describing extraction of the osmotic water permeability of protoplasts from the time course of protoplasts areas
7.1.1 –“7-1-1-LAB MEDIA protoplasts-w-GFP(based on Fig7) (jul9'14)” – Protoplasts image (Blk&Wt + color) with added title and removed lettering and bars. 51652fig7highres.jpg
7.2.1 – panel A from “JoVE_Figure8-new-RealLifeFitExample (jul9'14)”,– top of new Fig 8, volume time course  with added Time Base labels on X axis
7.2.2 – panel B from “JoVE_Figure8-new-RealLifeFitExample (jul9'14)”,– middle  of new Fig 8, osmolarity time course  with added Time Base labels on X axis
7.3.1 –  panel C “JoVE_Figure8-new-RealLifeFitExample (jul9'14)”,– middle  of new Fig 8, 51652fig8highres.jpg, no need to change from previous (it is identical))	Comment by moran: 7.2 – 7.3 NOTE the NEW FIG 8 provided


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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