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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: Three-Dimensional Patterning of Engineered Biofilms with a Do-It-Yourself Bioprinter
Date: 26-04-2019
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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.

	
	Time code
	Comment
	Requested Change

	Example
	2:52
	Onscreen text says use 0.25 mM Fluo-4  
	Text should say use 0.50 mM Fluo-4

	1.
	0:20
	The shot here shows mounting a pipette tip to the printhead, which should appear at 01:17.
	Please put here just a shot showing the entire 3D printer.

	2.
	1:07
	This shot shows the printer being plugged in, which has nothing to do with the manual calibration.
	The shot here should be the downwards motion of the printhead, or the software operation to decrease the z value.

	3.
	01:17
	The shot here shows the syringe needle being connected with the silicone tube, rather than the 200 uL pipette tip being connected with the silicone tube.
	Please put the video here showing the 200 uL pipette tip being connected to the silicone tube and then mounted onto the printhead.

	4.
	3:00
	The vortexing process here is missing.
	Please add the shot of the vortexing process after adding the LB medium and alginate solution.

	5.
	3:29
	The video here shows the printhead positioned over the Petri dish being moving down, and then up again.
	After the printhead is sent to the home position, please show the printhead being lifted upwards while at the home position (not while overtop of the Petri dish). Then you can show the printhead moving down while overtop of the Petri dish (this is the calibration step). 

	6.
	6:23
	The plates being scanned on the Typhoon have the "Z" shape printed on them, while the plates undergoing the citrate treatment have the square shape.
	Please use the video of square-shaped print here for both the Typhoon scanning and the citrate treatment.


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: 

“Then, show the participant their electromyography, or EMG patterns, which correspond to eight specific and unique polar plots.”
	2.2
	Rewritten Script Text:

“Then, show the participant the unique and specific polar plots, which correspond to their electromyography, or EMG (pronounced E-M-G) patterns.”

	1.
	3:29
	Original script text: “Calibrate the height of the printhead in the Z axis. Then, raise the printhead to a height of over 22 millimeters under manual control, so that it will not collide with the edge of the petri dish during movement.”
	4.3
	Rewritten script text: “Raise the printhead to a height of over 22 millimeters under manual control, so that it will not collide with the edge of the petri dish during movement.”

	2.
	7:20
	Original script text: “To construct multilayered structures, additional layers can be printed 10 minutes after the previous layer.”
	6.5
	Rewritten script text: “To construct multilayered structures, additional layers can be printed by controlling the G-code editor.”


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.     

	
	Protocol Step
	Comment
	Requested Change (highlight in bold)

	Example
	1.1
	Step says “Centrifuge lysate at 2,000 x g.”
	Please correct to “Centrifuge lysate at 4,000 x g.”

	1.
	4.1
	Step says “Move the printhead to its home position (specifically, X = -20 mm, Y = -15 mm, Z = 0 mm) by clicking the home button for the X, Y, and Z axes.”
	Please delete “(specifically, X = -20 mm, Y = -15 mm, Z = 0 mm)”

	2.
	4.3.1
	Step says “Raise the printhead to a height of 20 mm under manual control, so that it will not collide with the edge of the petri dish when moving to the desired position.” 
	Please change “20 mm” to “22 mm”.

	3.
	4.11
	Step says “For the construction of 3D structures, wait 10 min after the first layer is printed. Increase the printing distance by 0.2 mm by changing the Z value in the G-code editor from Z1 to Z1 + 0.2, and repeat the printing process again.”
	Please correct to  “ 4.11.
For the construction of 3D structures, control all movements of the printhead in the G-code editor. Type in the printing height of the first layer. Increase the Z-value in the G-code by 0.2 millimeters for the second layer to increase the printing height. Thereafter, increase the Z-value by 0.1 millimeters when moving to a higher layer.”

	4.
	Result, Paragraph 2
	Text says “The resolution of bioprinting will depend on the extrusion speed, the size of the pipette tip, the speed of the printhead, the volume and concentration of CaCl2 solution applied onto the printing surface, the flatness of the printing surface, and the viscosity of the bio-ink used. 
	Please correct to “The resolution of bioprinting will depend on the extrusion speed, the size of the pipette tip, the speed of the printhead, the volume and concentration of CaCl2 solution added to the agar solution, the flatness of the printing surface, and the viscosity of the bio-ink used. 

	5.
	Result, Paragraph 3
	Text says “The volume of CaCl2 applied to printing substrates can also have a critical influence over printing quality and resolution. When using a 150 x 15 mm Petri dish, applying a volume of calcium chloride solution of more than 200 µL results in too much liquid remaining on the printing surface. This liquid may spread unevenly when the plate is moved, which can change the working distance and cause blockage of the pipette tip. Too much volume of CaCl2 can also cause printed hydrogels to float and slide across the solution, changing the shape and position of the printed hydrogel. If the volume of calcium chloride solution spread onto the printing surface is less than 50 µL, the liquid amount is too small to allow the liquid to be spread across the entire printing surface. Some regions of the plate may then not receive CaCl2 solution, affecting hydrogel solidification. The optimal volume of the CaCl2 solution applied on the plate surface is 100 µL for 150 x 15 mm Petri dishes, and 30 µL for Petri dishes with a diameter of 90 mm.”
	Please change to: “In an earlier version of this protocol, the CaCl2 solution was applied onto the surface of the agar plate rather than mixed into the agar solution before pouring the agar plate. When using this version, the volume of the CaCl2 solution has a critical influence over printing quality and resolution. When using a 150 x 15 mm Petri dish, applying a volume of calcium chloride solution of more than 100 µL (or 30 µL for a 90-mm Petri dish) results in too much liquid remaining on the printing surface. This liquid may spread unevenly when the plate is moved, which can change the working distance and cause blockage of the pipette tip. Too much volume of CaCl2 can also cause printed hydrogels to float and slide across the solution, changing the shape and position of the printed hydrogel. If the volume of calcium chloride solution is too small, some regions of the plate may not receive CaCl2 solution and will have poor hydrogel solidification. In this improved protocol, adding the CaCl2 solution directly into the agar solution prior to pouring the agar plate resulted in substantially less moisture on the surface of the printing substrate compared to the surface-applied method, resulting in dramatically improved printing resolution.

	6.
	Result, Paragraph 7
	Text says: “To construct multi-layered structures, additional layers were printed 10 min after the previous layer was printed (Figure 4).” 
	Please correct to: “To construct multi-layered structures, additional layers were printed (Figure 4) by adjusting the print height and print trajectory in the G-code editor.” 

	7.
	Discussion Paragraph 3
	Text says: “Under optimal printing conditions (pumping speed 0.3 mL/h, printhead speed 300 mm/min, and working distance 0.2 mm), printed lines of bio-ink will produce stable biofilms after 3 days of incubation at room temperature.” 
	Please correct to: “Under optimal printing conditions (pumping speed 0.3 mL/h, printhead speed 300 mm/min, and working distance 0.2 mm), printed lines of bio-ink will produce stable biofilms after 3-6 days of incubation at room temperature.” 

	8.
	Discussion Paragraph 4
	Text says: “When printing a multi-layer bio-ink hydrogel, each printed layer is solidified upon contacting the calcium ions that have diffused into the previous printed layer. Each layer should be printed with a 10-minute waiting interval between printing different layers to allow time for sufficient calcium ions to diffuse up through the lower layers to allow solidification of the upper layers. Additionally, the printing distance of the upper layer should be restricted to only 0.2−0.3 mm higher than the printing distance of the previous layer. If the added printing distance is less than 0.2 mm, the tip will drag across the first layer and reduce the resolution of the printed hydrogel. If the added printing distance is larger than 0.3 mm, the bio-ink will form drops of liquid during extrusion, causing the printed hydrogel to become discontinuous.”
	Please change to: “When printing a multi-layer bio-ink hydrogel, each printed layer is solidified upon contacting the calcium ions that have diffused into the previous printed layer. Since the Ca2+ concentration in the printing substrate is high, Ca2+ ions can rapidly diffuse up through the lower layers. Therefore, the upper layers can be printed immediately after the previous layers have been printed, simply by adjusting the print height in the G-code editor. Additionally, the printing distance of the upper layer should be restricted to only 0.1−0.2 mm higher than the printing distance of the previous layer. If the added printing distance is less than 0.1 mm, the tip will drag across the first layer and reduce the resolution of the printed hydrogel. If the added printing distance is larger than 0.2 mm, the bio-ink will form drops of liquid during extrusion, causing the printed hydrogel to become discontinuous.”
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