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Dear Author(s),

This document is divided into a number of sections in which you can add your comments to the video, voiceover, and online text/PDF.   Please be aware that our policy is to do a single complimentary revision, so it is critical that all participants in this project offer their comments collectively.   In addition, please make sure that your comments are easily interpreted and transparent. 

Have fun!

Protocol Name: High-Throughput DNA Plasmid Multiplexing and Transfection Using Acoustic Nanodispensing Technology

Date: 15-05-2019
Authors and Affiliations

Please fill in any missing author information not included in the video.

	Order
	Author
	Affiliation
	Email

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Video Comments

Please fill in any comments you wish to make using the table below using the example as a guide.  If you need more space to write, please do so below the table.  DO NOT ADD CORRECTIONS TO THE NARRATION HERE. PLEASE DO THIS IN THE AUDIO COMMENTS SECTION.
As I previously done for a missing step, I will do new video captures for my interviews (C. Couturier) without my glasses in order to avoid the reflects which definitely render a non professional look to the final video.
	
	Time code
	Comment
	Requested Change

	1
	00:03 to 00:29
	VIDEO EDITION: Due to voice extinction and reflections in the glasses that make the video unprofessional, please use the new video recordings that will be provided for these interviews.
	please use the new video recordings that will be provided for these interviews

	2
	1’22
	VIDEO EDITION: Please see the number 12 behind (in blue) time code 12:41
	There is a droplet retention shot to insert here instead the end of the video. 

	3
	1’36
	VIDEO EDITION: As narrator says “Visually control the proper settings of the peristaltic liquid-handler head-height” (step2.5)
	The corresponding video fort this narration is at the time code 1:43 ie when I look at the drops retention and the tips height and finally the CU on the tips showing proper setting with no droplet retention (the one at time code: 01:52.

	4.
	2:08
	VIDEO EDITION: Do not show the circular scrolling zoom over the wells numbers here, as the narration is speaking about the pink prefilled cells.
	See number 3 behind to place this scrolling zoom

	5.
	2:14
	VIDEO EDITION: While zooming on the pink fields 
	While zooming on the pink fields please adjust white cross cursor embedded zoomed video to show the correct cell explained by the narration: ie showing the 500µl when narrator says “500µl” and the same for the “4µl” and then “11.25 µl” 

	6.
	2:40
	VIDEO EDITION: While the narration says the edited text behind: “Then, enter the desired DNA amount in the grey and green fields, corresponding to the 384 wells of the plate. Enter the amounts and plasmid names and ensure the same spelling is used if the same plasmid is expected in several wells”
	show the circular scrolling zoom over the wells numbers here and it should be better to show Well (A01, etc…), + well number + DNA amount +DNA name cells (then not a circular but a rather elliptic or rectangular shape scrolling on lines as done before with the circle: [image: image1.png]


 …and scrolling down).

	7.
	2:49
	VIDEO EDITION: While the narration says the edited text behind: “… and ensure the same spelling is used if the same plasmid has to be transfected in several wells”
	Please show the same plasmid name in several well written with the same spelling: ie highlight a square zoomed area for DNA 001 then DNA 002…: 
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	8.
	3:29
	VIDEO EDITION: While the narration says the edited text behind: “Print the template from the Source Plate sheet to visualize the wells to be filled before dispensing [1]. Plasmid names and minimal fill volume are indicated. Transfection reagent mixture volumes that will be filled in the following wells are indicated as TR and highlighted in green”
	No corresponding video is shown except a subliminal image between 3:29 and 3:30. Please add the corresponding video from: 
2.1.1. MED: Talent retrieves the template from the printer as it prints out.
2.1.2. CU: Paper template as talent points out the plasmid names and minimal volume to fill the wells. Then talent points out the TR values highlighted in green.

	9.
	6:32
	VIDEO EDITION: While the narration says the text behind: “Make sure the tip is not clogged by visually inspecting the flow from the dispensing head”
	Please add the CU video from the 5.2.2. shot to show the liquid properly flowing from each tips: 
2.1.3. CU: Tip as the flow from the dispensing head drips out.=> Take 2 may be best? 



	10.
	7:52
	VIDEO EDITION: While the narration says the text behind :”When asked, insert the requested source plate (pause in the voice) and the destination plate in the nanodispenser “

	You only show the black destination plate. Indeed there is two plate insertions (First: a “SOURCE” translucid one, and a second “DESTINATION” black one that you showed in the video and that is inverted by the gripper=> the one hat you showed on the video). Please can you shortly show both of theses actions. They are presents in takes of shot 6.8.1.

	11.
	8:00 
	VIDEO EDITION: Indeed the TR mixture preparation involves: 
a), medium dispense in a small tube (the one e see at 8:01)
b ) vortex of the Stock TR Reagent tube(blue capped one that is shown on the current video at 8:08),
c) TR reagent pipetting and addition to the medium filled tube from step a) 
Then d) Vortexing of the 1X gained solution in the small tube from c). 

Here you show the vortexing from step b) above not the step c)
	If you do not show the all step of TR dilution to 1X, Can you show the proper time of the video 6.4.1 uploaded after the other one as it was filmed a few time after initial shooting .(=> was entitled “VIDEOxxx.mov) , in order to show the small tube vortexing (you have it at the end of the same take that you shortened here).

6.4.1 MED: Talent dilutes lipopolyplex transfection reagent in serum-free medium to a 1x final concentration and vortexes the tube.=> use the new video film loaded with the others files (screen captures) and entitled “VIDEOxxx.mov 


	12.
	9:27
	VIDEO EDITION: While the narration says the text behind :” As previously, after clicking on the Run button and starting the dispensing program, place the source plate (Please add a pause in the speech to follow the video) and then the destination plate in the nanodispenser, as requested “

	This is the same as point 9 timecode 7:52). Please can you shortly show both of theses actions but using another take from shot 6.8.1 than in point 9 to avoid having exactly the same videos.

	13.
	11:00
	VIDEO EDITION: The black highlighted diluent volume (1µl)
	Can you modify to keep constant with the first graph as the blue highlight the important thing : So invert by highlighting the 1µl in blue and the other staying in black.

	14.
	11:22
	VIDEO EDITION: The red and Yellow boxes are not properly in the corresponding shapes
	Can you use the new downloaded figure 6C to Modify the video to avoid the shift between the red and yellow colors and the outline of the sticks.



	15.
	12:32 to 12:55
	VIDEO EDITION: Due to voice extinction and reflections in the glasses that make the video unprofessional, please use the new video recordings that will be provided for these interviews.
	Please use the new video recordings that will be provided for these interviews

	16.
	12:41
	VIDEO EDITION: showing the drop retention on the tips of the peristaltic liquid handler dispensing head in the conclusion without any comments on this at that time of the video!
	Instead, this take should be added in the video while the narrator says “to avoid drop retention” at 01:22 to show what is to avoid (following the speech): 

2.3 Then, adjust the dispensation height to 11.43 millimeters. The height must be high enough to lower the cell impact on the bottom of the wells during the dispensing process but low enough to avoid retention of the droplets on the dispensing head May be you could add arrows showing droplets retention on the tips

	17.
	13:00
	VIDEO EDITION: showing all the participants of the JOVE video production.
	Please can you add Jeremy Tireau as Videographer (with Sam van Rooesbroeck), as he freely did the video shots for the missing step which is used in the Video, and will do the new interviews shots.


Audio Comments
This section is used to specify the changes that need to be made to the narration.   Please follow the example below as a guide to list your changes. If there is a pronunciation change, please provide a phonetic pronunciation key.
	
	Time code
	Comment
	Step(s) in Shotlist 
	Rewritten Text or Corrected Pronunciation (highlight in bold)

	Example
	1:49
	Original Script Text: 
	2.2
	Rewritten script text: 

	1.
	0:53
	For dispensing the 40 microliter cell suspension, mount a 10 microliter cassette on the nanodispenser device and prepare an appropriate program
	II
	For dispensing the 40 microliter cell suspension, mount a 10 microliter cassette on the peristaltic liquid handler device and prepare an appropriate program

	2.
	2:08
	Volumes are pre-entered in the corresponding cells of the spreadsheet but can be changed.
	3.2
	Key parameters volumes are prefilled in some cells of the spreadsheet but can be changed.
Or 

Optimal volumes are prefilled in some cells of the spreadsheet but can be changed.

	3.
	2:40
	Then, enter the desired DNA amount in the grey and green fields. Enter the amounts and plasmid names for the 384 wells. Ensure the same spelling is used if the same plasmid is used in several wells
	3.3
	Then, enter the desired DNA amount in the grey and green fields, corresponding to the 384 wells of the plate. Enter the amounts and plasmid names and ensure the same spelling is used if the same plasmid has to be transfected in several wells [2].

	4.
	2:53
	Click on Generate Picklists to allow the macro to generate the 384-well dispensing guide, the DNA-picklist file, and the TR-picklist file from data collected on the corresponding sheets. If requested, correct the orange-filled cell values as it indicates errors or volumes that cannot be handled by the nanodispenser
	3.4
	Click on Generate Picklists to verify the entered values and if requested, correct the orange-filled cells indicating errors or volumes that cannot be handled by the nanodispenser. If none are detected, the macro will generate the 384-well dispensing guide, the DNA-picklist file, and the TR-picklist file from data collected on the corresponding sheets.

	5.
	7:51
	Click on the Run button to start the dispensing program [1]. When asked, insert the requested source plate and the destination plate in the nanodispenser
	6.3
	Click on the Run button and start the dispensing program [1]. When asked, insert the requested source plate (Please add a PAUSE here in the speech to follow both actions in the Video) and then the destination plate, in the nanodispenser.

	6.
	9:00
	On the picklist tab, clicks on reset to clear the sample list, then click on Import and choose the TR-Picklist.csv file. Click on Play, save the protocol when prompted, and perform a simulation of the programmed transfection reagent mixture dispensations to ensure proper design by clicking on the Simulate button
	6.7
	On the picklist tab, clicks on reset to clear the sample list, then click on Import and choose the TR-Picklist.csv file. Click on Play, save the protocol if prompted, and perform a simulation of the programmed transfection reagent mixture dispensations to ensure proper design by clicking on the Simulate button

	7.
	9:27
	After clicking on the Run button to start the dispensing program, place the source plate and the destination plate in the nanodispenser as requested
	6.8
	As previously, after clicking on the Run button and starting the dispensing program, place the source plate (Please add a pause in the speech to follow the video) and then the destination plate in the nanodispenser, as requested


Online Text/PDF Protocol

Please use this table to address changes that need to be made to the online text/PDF document. Both the online text and PDF are generated from the HTML template of your article. Since the PDF is generated from the HTML by our conversion software, it may contain formatting errors. For major structural changes or more than 10 spelling or grammatical mistakes, we will require re-upload of the entire document.     

A new verison of the manuscript with these modifications (highlighted in green) has been loaded on the website.
	
	Protocol Step
	Comment
	Requested Change (highlight in bold)

	
	
	Step says :
	Please correct to :

	1.
	In authors affiliations
	2L'atelier du Développeur
	Please add the address:

2L'atelier du Développeur, Marquette lez Lille, France

	2.
	In introduction section
	This technology, called(ADE)…
	This technology, called acoustic droplet ejection (ADE)…

	3.
	Protocol 1.1.2 1.
	For dispensing the 40 μL cell suspension, mount a 10 μL cassette and prepare a program with the settings as described in steps1.1.2.1-1.1.2.3.
(indeed there is no step n°3)
	2. For dispensing the 40 μL cell suspension, mount a 10 μL cassette and prepare a program with the settings as described in steps1.1.2.1-1.1.2.2


	4.
	Protocol 1.1.2.4.
	4. Stop the lysis reaction by adding 300 μL of neutralization buffer (Table of Materials). Centrifuge the tubes for 5 min at 11,000 x g.
	4. Stop the lysis reaction by adding 300 μL of neutralization buffer (Table of Materials) and vortexing shortly. Centrifuge the tubes for 5 min at 11,000 x g.

	5.
	Protocol 2.1
	Set the maximal volume in the source plate wells to 11.5 μL.
	Set the maximal volume in the source plate wells to 11.25 μL.

	6.
	Protocol 2.4
	Click on Generate Picklists to allow the macro to generate the 384-well dispensing guide, the DNA-picklist file, and the TR-picklists file from data collected on the corresponding sheet.
	2.4. Generate the source plate design, the picklists files, and the pipetting guide file. 
Click on Generate Picklists to allow the macro to generate the DNA-Picklist.csv, the T.R.-Picklist.csv and the 384-Wells-Pipetting-Guide.csv files from data collected on the corresponding sheet.

	7.
	Figure 3
	 (2) mount of a universal 3D-printed plate adapter used to attach to the tablet using double-sided tape
	(2) Mount of a universal 3D-printed plate adapter to the tablet using double-sided tape.

	8.
	Protocol 4.1.
	Disinfect the 1 μL cassette head by spraying it with a spray disinfectant (Table of Materials), and allow it to enter the tip holder
	Disinfect the 1 μL cassette head by spraying it with a spray disinfectant (Table of Materials), and allow this solution to enter the tip holder.

	9.
	Protocol 4.2
	… successively filling in the same vessel.
	successively filling in the same vessel. Make sure none of the tip is clogged by visually inspecting the liquid flow from all of them.

	10.
	Protocol 4.3
	… for about 10 s. Make sure the tip is not clogged by visually inspecting the flow from the dispensing head
	… for about 10 s. Once again, ensure no tip is clogged by visually inspecting the liquid flow from all of them.

	11.
	Figure 4
	(3) Insert the source plate by checking Out for the source plate and, then, In,
	(3) Insert the source plate by ticking Out for the source plate and, then, In.

	12
	Figure 5
	The complete legend
	Figure 5: Performance of the picklist-based dispensations. (1) Start the nanodispenser software. In the Protocol tab, select (2) the sample plate format, (3) the destination plate type and (4) untick "optimize transfer throughput”. (5) Select the Pick List tab. (6) Click on Import and select the proper *.csv file (DNA-PickList or T.R.-Picklist). (7) Once selected, click on Import. (8) Click on Play and save the protocol. (9) Perform a dispensation simulation by clicking on Simulate, or (10) Start the programmed dispensation by clicking on Run.


	13
	6.1
	1. Run the picklist software, set the 384-well source and destination plate types to 384_LDV and Greiner 384PS_781096, respectively (Figure

5). Set the device to aqueous buffer dispensing mode by selecting 384LDV_AQ_B2 and untick (is it correct in english?) "optimize transfer throughput”. .
	1. Run the picklist software, set the 384-well source and destination plate types to 384_LDV and Greiner 384PS_781096, respectively (Figure

5). Set the device to aqueous buffer dispensing mode by selecting 384LDV_AQ_B2 and untick "optimize transfer throughput”. .  (Please remove one of the two Dots)

	14
	6.3
	Thaw and centrifuge (at 1,500 x g for 2 min) frozen and stored plates before use in a transfection step (section 7)
	Thaw and centrifuge (at 1,500 x g for 2 min) frozen stored plates before use in a transfection step (section 7).

	15
	7.4
	Click on Import and choose the TR-Picklist.csv file. Click on Play and save the protocol when prompted, and (this is optionally but strongly recommended) perform a simulation of the programmed transfection reagent mixture dispensations to ensure proper design of the dispensations by clicking on the Simulate button.
	7.4. Click on Import and choose the TR-Picklist.csv file. Click on Play and save the protocol if prompted, and (this is optionally but strongly recommended) perform a simulation of the programmed transfection reagent mixture dispensations to ensure proper design of the dispensations by clicking on the Simulate button. Once completed, click on Close.


	16
	8.2
	with 5 mL of serum-free medium, successively filling in the same vessel anduntil each tube is empty
	…with 5 mL of serum-free medium, successively filled in the same vessel and until each tube is empty.

	17
	8.6
	… to flush from the dispensing head. Make sure the tip is not clogged by visually inspecting the flow from the dispensing head while flushing, andensure each tube is loaded with cell suspension.
	to flush from the dispensing head. Make sure none of the tip is clogged by visually inspecting the liquid flow from all of them, and ensure each tube is loaded with cell suspension.

	18
	End of 8.7 and before 9
	NOTE: Alternatively, this 40 μL can be manually dispensed using a multichannel micropipette

	NOTE: Alternatively, the 40 µL cell suspension can be manually dispensed using a multichannel micropipette.



	19
	9.2
	9.2. Remove the culture medium 48 h posttransfection by inverting the plate,…
	9.2. Remove the culture medium 48 h post-transfection by inverting the plate, …

	20
	Figure 6
	Transfection efficiencies were determined 48 h posttransfection using image-based analysis software.
	Transfection efficiencies were determined 48 h post-transfection using image-based analysis software

	21
	Figure 6
	At days 0, 2, or 7, dry DNA was rehydrated with1 μL of diluent dispensed using the peristaltic liquid handler, and frozen plates were thawed at room temperature.
	At days 0, 2, or 7, dry DNA was rehydrated with 1 µL of diluent dispensed using the peristaltic liquid handler, and frozen plates were thawed at room temperature and centrifuged (at 1,500 x g for 2 min).

	22
	Figure 6
	Transfection efficiencies were compared 48 h posttransfection using image-based analysissoftware and were expressed as a percentage of transfected cells and a percentage of cotransfected cells within the transfected population.
	Transfection efficiencies were compared 48 h post-transfection using image-based analysis software and were expressed as a percentage of transfected cells and a percentage of cotransfected cells within the transfected population.

	23
	Beginning of the discussion
	However, as the best parameters may depend on the cell lines and transfectionreagents, optimal conditions can be defined by the varying cell number, diluent volume, total DNA amount, and transfection reagent nature, concentration, or even volume used as was the case during the optimization of this protocol for HeLa cells1
	However, as the best parameters may depend on the cell lines and transfection reagents, optimal conditions can be defined by varying the cell number, diluent volume, total DNA amount, and transfection reagent nature, concentration, or even volume used as was the case during the optimization of this protocol for HeLa cells1.


	24
	Proper experimental design
	The experimental setup has been rendered user-friendly by the development of the macro spreadsheet which just has to be filled with theexpected DNA plasmids and some key parameter values.
	The experimental setup has been rendered user-friendly by the development of the macro spreadsheet which just has to be filled with the expected DNA plasmids name, desired amount, and some key parameter values.

	25
	Proper experimental design
	Once filled, the macro first analyzes the entered parameters to detect potential errors, such as suitable minimal and maximal volumes of the content of the source wells and the transfection reagent dispensation volume.
	Once filled, the macro first analyzes the entered parameters to detect potential errors, such as suitable minimal and maximal volumes entered for the source wells and the transfection reagent dispensation volume.

	26
	Troubleshooting poor cell transfection efficiency-paragraph n°8/9
	While filling the source platemanually or by the classical peristaltic liquid handler, ….
	While filling the source plate manually or using a classical peristaltic liquid handler, …

	27
	Troubleshooting poor cell transfection efficiency-paragraph n°9/9
	To ensure proper ADE with the user-needed DNA concentration, a colorant can be added to the solution to monitor the droplet ejection in the wells or, even better, on the plate lid.
	To ensure proper ADE with the user-needed DNA concentration, a dye can be added to the solution to monitor the droplet ejection in the wells or, even better, on the plate lid.

	28
	Troubleshooting inhomogeneous cell transfection over the well surface
	First attempts when setting up the protocol led to cell transfection in the center of the wells, where the drops were sent by ADE. Indeed, we noticed that the DNA and transfection mixture was drying before cell addition due to the low volumes dispensed (barely 500 nL).
	First attempts when setting up the protocol led to cell transfection only in the center of the wells, where the drops were sent by ADE. Indeed, we noticed that the DNA and transfection mixture was not spreading all over the well surface and was drying before cell addition due to the low volumes dispensed (barely 500 nL).

	29
	Future improvements of the protocol-paragraph 2
	However, a major limitation to reach this format is the ability to dispense cells and manage the final read-out in this format
	However, a major limitation to reach this format is the ability to dispense cells and manage the final read-out in such a miniaturized format.

	30
	Future improvements of the protocol-paragraph 2
	Transfecting cells on such a low scale thus seems technically possible; however, the residual concentration effect on transfection efficiency remains to be determined by further work
	Transfecting cells on such a low scale thus seems technically possible; however, effect of the residual concentration of the neutral density solution on transfection efficiency remains to be determined by further work.



	31
	References 
	1. -Colin, B., Deprez, B., Couturier, C. High-Throughput DNA Plasmid Transfection
	1. Colin, B., Deprez, B., Couturier, C. High-Throughput DNA Plasmid Transfection

	32
	1.1.2.1
	Adjust the dispensation height to 11.4 mm (according to the cell culture plate used, Supplemental Figure 1)….
	Adjust the dispensation height to 11.43 mm (according to the cell culture plate used, (Supplemental Figure 1), …

	33
	5.2
	
	5.2. Select Survey in the Miscellaneous menu and click on Launch. Select the prefilled wells to analyze and click on the Go button.

	
	6.2 (split In two independent steps, and include some changes)
	2. Select "Pick List" tab, click on Import, select the DNA-Picklist.csv file. Click on Play and save the protocol. Click on Simulate to perform a simulation of the programmed dispensations to make sure that the picklist matches the expected experimental design. Click on the Run button to start the dispensing program: when asked, insert the requested source plate (DNA solutions manually filled) and the destination plate (diluent-filled) in the nanodispenser.
	6.2. Select “Pick List” tab, click on Import, select the DNA-Picklist.csv file. Click on Play and save the protocol. Click on Simulate to perform a simulation of the programmed dispensations to make sure that the picklist matches the expected experimental design. Once completed, click on Close.
6.3 Click on Play, and then Run, to start the dispensing program: when asked, insert the requested source plate (DNA solutions manually filled) and the destination plate (diluent-filled) in the nanodispenser. 



	
	6.3 => become 6.4 and include some changes
	3. Alternatively, pause the protocol here as the diluent- and DNA-filled plates can handle dry or frozen storage for up to 7 days. For dry storage, let the plates dry on the bench at room temperature and then store them the same way. Thaw and centrifuge (at 1,500 x g for 2 min) frozen and stored plates before use in a transfection step (section 7)
	6.4 Alternatively, pause the protocol here as the diluent- and DNA-filled plates can handle dry or frozen storage for up to 7 days. For dry storage, let the plates dry on the bench at room temperature and then store them the same way. Thaw and centrifuge (at 1,500 x g for 2 min) frozen stored plates before use in a transfection step (section 7).



	
	
	
	

	
	7.5
	Click on the Run button to start the dispensing program: as requested, place the source plate(s) (TR-mixture-filled) and the destination plate (diluent- and DNA-filled) in the nanodispenser.
	7.5. Click on Play, and then Run, to start the dispensing program: as requested, place the source plate(s) (TR-mixture-filled) and the destination plate (diluent- and DNA-filled) in the nanodispenser.

	
	Figure4
	The included figure 4 is not our last version.
	Please use the reloaded file entitled: 
Colin-Couturier-Figure4-OK-NEW-May

	
	Figure 5
	The included figure 5 is not our last version.
	Please use the reloaded file entitled: 
Colin-Couturier-Figure5-OK-NEW-May
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