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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___N___ If yes, please list make and model of your microscope: ______________________________
[bookmark: _GoBack]**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies. 
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) __N__ 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) ___N___ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps ________1.1.3-1.1.8________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most difficult step is pipetting the viscous gel. We use heat and a positive displacement pipettes. 

1. Introduction (Schematic Overview and Interview)

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

Procedural Narrative:
The overall goal of this procedure is to prepare DNA-crosslinked polyacrylamide hydrogels that can stiffen or soften by the pipetting of ssDNAs (pronounce single-stranded DNA), into the culture media after cells are plated on top. (Intro)

This is accomplished by first resuspending lyophilized SA1, SA2, L2, R2, and control ssDNAs in buffer and individually polymerizing the SA1 and SA2 solutions into a polyacrylamide acrylamide backbone. (P1, show the five labeled tubes in P1 without the colored solutions in them. Then make the colored solutions appear in each tube and highlight the SA1 and SA2 tubes. Alternatively, make the labeled tubes appear as they are mentioned in the voiceover. Then highlight the SA1 and SA2 tubes.)

The second step is to mix the SA1 and SA2 polymerized solutions with the L2 solution to form the DNA gel. (P2, show P1 and make black lines appear from the corresponding tubes. As the three lines merge, make the tube in P2 appear followed by the gray solution and “DNA Gel” label. If possible and preferred, show the SA1, SA2, and L2 tubes from P1 and a blank tube. Position the three tubes to make it look like the yellow, blue and red solutions are being poured into the blank tube. Then make the gray solution and “DNA Gel” label appear.)

Next, the DNA gel solution is then immobilized onto glass cover slips with optical glue. (P3, show P2 and bottom glass cover slip in P3. Make the arrow appear from the tube to the glass cover slip, and when it reaches the cover slip, make the DNA Gel disappear from the tube and appear on top of the glass cover slip. If preferred, use the same animation without the black arrow.)

The final step is functionalizing the gels by treating them with Sulfo-SANPAH (pronounce SUHL-fo-SAN-pah) and then PDL. (P4, show P3 and make glass cover slip disappear. Then make squiggly lines appear followed by orange “PDL” images.)

Ultimately, cells are plated on the DNA gels and gel elasticity is modulated with the addition of R2, L2, or control ssDNA to soften, stiffen or not change gel elasticity, respectively. Results from these experiments show that the dynamic nature of the underlying substrate directs cell behavior. (P5, show P4 and make it become the left gray rectangle with three blue dots in P5. Then show black arrows and “L2”, “Control”, and “R2” followed by three gray rectangles. Then make “Elasticity” rectangle appear with corresponding “Stiff” and “Soft” labels.)



B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Michelle Previtera: The main advantage of using this technique over existing methods, like photo-crosslinkable gels, is that DNA gels do not require a stimulus such as UV light to modulate their elasticity. Instead, DNA gels are stiffened or softened via diffusion of L2 or R2 ssDNAs through the gel, respectively. 


Protocol (read by voice talent at JoVE):

2. Preparation of DNA Gels 
2.1. First, centrifuge lyophilized SA1 ssDNA at 2,000 x g for 15 seconds to ensure that all the ssDNA is at the bottom of the tube. After centrifugation, prepare 3 mM of SA1 solution by adding 107 μl of 1X Tris-EDTA, or TE, buffer to the tube.
2.1.1. WID: Talent walks up to centrifuge with vial containing lyophilized SA1 ssDNA in hand.
2.1.2. MED: Talent places vial in centrifuge, programs the appropriate settings, and turns the centrifuge on.
2.1.3. CU: Tube containing SA1 ssDNA as talent adds TE buffer to it.
2.2. Heat the SA1 in TE buffer at 70C for 5 minutes or until the ssDNA pellet is completely dissolved. Following this, prepare the SA1 polymerized solution by adding 45 μl of 40% acrylamide and 18 μl of 10X Tris-Borate-EDTA, or TBE buffer and centrifuge this mixture (TEXT: See Table 3 for indicated percentages of these solutions for fabricating SA1 polymerized solutions). To facilitate mixing, insert a p200 tip attached to a nitrogen gas source into the solution and slowly allow nitrogen gas to pass through the solution for 2-3 min.		
2.2.1. MED-over the shoulder: Talent places tube containing SA1 solution onto a heat block and programs the temperature.
2.2.2. MED: Talent adds appropriate reagents to SA1 solution in tube and centrifuge the SA1 solution.
2.2.3. CU: Tube containing SA1 polymerization solution as talent inserts p200 tip and allows nitrogen gas to bubble through it.
2.3. Next, centrifuge the sample for 15 seconds at 2,000 x g to gather the solution. When finished, add 4.5 μl of 2% ammonium persulfate, or APS, to the sample to initiate gel polymerization.  Invert the tube several times to mix.
2.3.1. Reuse shot 2.1.2. – use the part that shows turning the centrifuge on.
2.3.2. CU: Tube containing sample as talent adds APS to it. [Take 1 combined 2.3.2-2.3.4, Take 2 shot separately]
2.3.3. MED: Talent inverts the tube several times and centrifuges the solution.
2.4. After centrifuging the sample to gather the solution for homogenous polymerization, add 4.5 μl of 20% tetramethylethylenediamine, or TEMED (pronounced TEM-ed), to the sample to catalyze the polymerization. Once the sample has undergone mixing and centrifugation, degas the solution with nitrogen gas for 3-5 minutes to complete polymerization and minimize un-reacted monomers. 
2.4.1. CU: Tube containing sample as talent adds TEMED to it, inverts the tube several times, and centrifuges the sample.
2.4.2. MED-over the shoulder: Talent inserts p200 tip connected to nitrogen gas source into the sample and opens the gas valve.
2.5. Following this, incubate the solution for 10 minutes at room temperature to complete polymerization and afford the SA1 polymerized solution.	
2.5.1. MED: Talent places tube on lab bench for room temperature incubation of the sample.
2.6. Repeat the previous steps with lyophilized SA2 ssDNA, adding 45, 18, 4.5, and 4.5 μl of acrylamide, TBE, APS, and TEMED, respectively, (TEXT: 45 μl acrylamide, 18 μl TBE, 4.5 μl APS, and 4.5 μl TEMED) to 108 μl of the SA2 solution. 
2.6.1. MED-over the shoulder: Talent adds appropriate reagents to tube containing SA2 ssDNA. (Performed steps 2.1-2.5 again).
2.7. To prepare the L2, R2 and control solutions, centrifuge lyophilized ssDNA and add the following amounts of TE buffer (TEXT: L2 ssDNA: 219 μl TE buffer, R2 ssDNA: 64.4 μl TE buffer, control ssDNA: 111 μl TE buffer) to the corresponding lyophilized ssDNA, as previously described. Heat the solution until dissolved.
2.7.1. MED: Talent removes tubes containing lyophilized ssDNA from the centrifuge.
2.7.2. MED-over the shoulder: Talent adds TE buffer to tubes containing L2 ssDNA, R2 ssDNA, and control ssDNA.
2.7.3. CU: Tube as talent removes it from the heat block to show that the solution is homogeneous.
2.8. For the gel solution preparations, heat the SA1 and SA2 polymerized solutions at 70C for approximately 1 minute until solution viscosity is reduced (TEXT: Raise temperature to 80 C if solution is still too viscous to pipette). Add 10 μl or 10 parts of the SA1 polymerized solution to 10 μl or 10 parts of the SA2 polymerized solution. Then, mix the SA1 and SA2 polymerized solutions together via alternating heating for 15 seconds at 70C and stirring for 15 seconds with a pipette tip for a total of 1 minute.	
2.8.1. MED-over the shoulder: Talent places tubes containing SA1 and SA2 polymerized solutions on the heat block and programs the temperature.
2.8.2. CU: Tube containing Talent adds SA1 polymerized solution to a new tube. Talent adds SA2 polymerized solution as talent adds to SA1 polymerized solution to it.
2.8.3. MED-over the shoulder: Talent adds SA1/SA2-containing tube to heat block, then removes tube from the heat block, and stirs the solution with a pipette tip.
2.9. After mixing, add 6 μl or 6 parts of 100% L2 solution to form a 100% gel.  Once the sample has been mixed as previously described, pipette the 100% gel into a 60-mm Petri dish and heat the gel for 1 hr at the optimal annealing temperature.
2.9.1. CU: Tube containing polymerized solution as talent adds L2 solution to it and stirs the solution with a pipette tip.
2.9.2. MED: Talent pipettes gel into a Petri dish, places it onto the heat block, and programs the temperature.
2.10. Next, allow DNA crosslinks to continue to rehybridize by incubating the gel for 4 hrs at room temperature.	 
2.10.1. MED-over the shoulder: Talent places dish containing the gel on lab bench for room temperature incubation.
2.11. Cover the gel with PBS containing calcium and magnesium.  Following incubation overnight at room temperature, remove the remaining buffer from the Petri dish and place the gel into a microcentrifuge tube (TEXT: To fabricate 80% gels, repeat previous steps but replace 100% L2 solution with 80% L2 solution).		
2.11.1. MED: Talent adds PBS solution to gel in Petri dish.
2.11.2. CU: Petri dish as talent removes the remaining buffer from it with a pipette. (Not filmed- removing gel from Petri dish).
3. Gel Immobilization on Glass
3.1. At this point, heat the 100% gel at 70C for about 30 seconds or until the gel is less viscous for pipetting. Place glass cover slips onto a 70C heat block and allow them to heat for 1-2 minutes.		
3.1.1. MED-over the shoulder: Talent places Petri dish tube containing the gel on a heat block and programs the temperature.
3.1.2. CU: Heat block as talent places two glass cover slips onto it.
3.2. Add a drop of optical adhesive to each glass cover slip.  Then, add 20 μl of the 100% gel to each glass cover slip and allow the gel to melt and spread over them.	
3.2.1. MED-over the shoulder: Talent adds a drop of optical adhesive to each cover slip.
3.2.2. CU: One of the glass cover slips as talent adds gel onto it and observes the gel spreading over it. Gel is helped placed onto cover glass with tweezers.	
3.3. Remove each glass-containing gel from the heat block and place them into a 24-well tissue culture dish. Expose the gels to a 365 nm UV light for 15 minutes. 
3.3.1. MED: Talent removes each glass-containing gel from the heat block and places them in 24-well tissue culture plate.
3.3.2. MED-over the shoulder: Talent places dish in a biosafety cabinet and exposes it to UV light.
3.4. After heating the gel for 1 hr at the optimal annealing temperature and allowing the DNA crosslinks to rehybridize for 4 hrs, add PBS to them.  Then, incubate the gels overnight at 4ºC (TEXT: Repeat previous steps with 80% gels).	    
3.4.1. CU: Place gel on heat block, then place gel on bench to leave at room temperature (repeat steps 2.9.2 and 2.10.1). Gels in dish as talent adds PBS to them in biosafety cabinet.
3.4.2. MED: Talent places dish in a 4 ºC refrigerator.
4. Gel Functionalization 
4.1. Following incubation, remove the buffer from the wells with a pipette, being careful not to aspirate the gel. Then, add sulfo-SANPAH to cover each gel.	
4.1.1. CU: Wells of dish as talent removes the buffer from them with a pipette.
4.1.2. MED-over the shoulder: Talent adds sulfo-SANPAH to each gel.	 
4.2. Once the gels have been exposed to 365 nm UV light for 15 minutes, remove the sulfo-SANPAH.  Rinse the gels once with PBS to remove the excess sulfo-SANPAH.     
4.2.1. MED: Talent removes the sulfo-SANPAH from the wells with a pipette.
4.2.2. MED-over the shoulder: Talent rinses gels with PBS.
4.3. After repeating the previous steps, incubate the gels in approximately 300 μl of 0.2 mg/ml of poly-D-lysine overnight at 4C.  When finished, wash the gels twice with PBS for 5 minutes to remove excess poly-D-lysine and add media.	     
4.3.1. MED-over the shoulder: Talent adds poly-D-lysine to gels and places dish in a 4 ºC refrigerator.
4.3.2. CU: Gels in wells of dish as talent washes them with PBS. Talent adds media.
4.4. Once the gels have been incubated in media for 30 minutes, remove the media immediately before plating the cells for cell culturing and imaging.
4.4.1. MED: Talent removes media from the wells with a pipette.
5. Results: Analysis of Stiffening and Softening DNA-Crosslinked Polyacrylamide Hydrogels
5.1. Fibroblasts grown on stiffening gels had no alterations in aspect ratio, but exhibited a larger projection area than fibroblasts grown on 100% gels. Fibroblasts grown on 100% gels had a smaller projection area and larger aspect ratio than fibroblasts grown on 80% gels. These results indicate that fibroblast behavior is dependent on the dynamic nature of the microenvironment. 
5.1.1. LAB MEDIA: Figure 3 (51323fig3highres.jpg) (Video Editor: Highlight, or point to, middle image when “stiffening gels” is mentioned in first part of first sentence. Highlight, or point to, right image for second part of first sentence. If possible, place 80% and 100% images side by side for second sentence. Show all three images for third sentence.) 
5.2. Neurons grown on softening gels had no differences in primary dendrite number or axon length, but exhibited shorter primary dendrites than neurons grown on 50% gels. As in fibroblast studies, neural phenotypes on static gels were dissimilar to neural phenotypes on dynamic gels. Neurons grown on 50% gels had fewer primary dendrites and longer axons than neurons grown on 100% gels. 
5.2.1. LAB MEDIA: Figure 4 (51323fig4highres.jpg) (Video Editor: Highlight, or point to, middle images when “softening gels” is mentioned in first part of first sentence. Highlight, or point to, right images for second part of first sentence. If possible, place 100% and 50% images side by side for third sentence.)

6. Conclusion (said by authors on camera)
6.1. Michelle Previtera: While attempting this procedure, it’s important to remember to accurately pipette the viscous gel since concentrations are critical in avoiding gel bursting. Accurate pipetting may take several attempts, and alternative methods are offered in the discussion portion of this manuscript. 


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, 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.

SchematicFig – authors, please include a schematic figure to correlate with the narrative
overview text in section 1A. See attached instructions.



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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