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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
Can you record movies/images using your own microscope camera? (Y/N) Y
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) N
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.1; 2.3; 2.8; 3.5; 3.9; 3.10
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.9 & 3.10 - Buffer exchange must be done slowly to not perturb the lipid structures on the surface.
5. Location: Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? 
Protocol: 8-10 meters; all in same lab space just different hoods or microscope room. 
Interview: Meeting rooms (for interview) are also close by the laboratory, but a bit further away (25-50 m), might be on a different floor of the same building depending on the availability.

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

Authors, these points were edited to meet the 30 word maximum for each point.

1.1. Irep Gözen: The Endoplasmic-Reticulum contains a dynamic tubular domain which continuously interacts with the cytoskeleton, undergoes constant motion, and rearrangement.  How the ER generates and maintains this organization is not yet fully understood [1]. 

1.1.1. [bookmark: _GoBack]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Author Comment: Best attempt is the last)

1.2. Irep Gözen: Here, we present a convenient method to form a bottom-up structural organelle model for the ER, which consists of a solid-supported, protein-free membrane system that can transform to complex lipid nanotube networks [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Author Comment: Best attempt is the last)

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Elif Senem Köksal: Hydrolysis of organic compounds for energy, protein purification, and protein extraction are not required.  The only essential components are the solid substrate and phospholipids, providing the most basic ER model [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Author Comment: Best attempt is the last)




Section - Protocol
2. Preparation of Phospholipid Vesicle Suspension
2.1. [1-TXT]/[2].
2.1.1. MED: Talent dissolves the lipids in a clean round-bottom 10 mL glass flask.  Use labeled containers.  Talent uses the appropriate PPE and labware when working with chloroform.  Continue action in next shot.  TEXT: See text for glass cleaning procedure
2.1.2. CU: 10 mL glass flask as talent dissolves the lipids there.  (Author Comment: These shots were not filmed – Lipids were already dissolved.)
2.2. Transfer the dissolved lipid solutions into a 10 milliliter inverted pear-shaped flask adding up to a total amount of 3000 micrograms of lipids in 300 microliters of chloroform [1].  Then, connect the flask to a rotary evaporator and position it with a tilt of 45 degrees [2].
2.2.1. CU: Inverted pear-shaped flask as talent transfers the lipid solution there.
2.2.2. CU: Flask as talent connects it to the rotary evaporator and positions it with a tilt of 45 degrees. 
2.3. Rotate the flask at 24 rpm inside a water bath at 23 degrees Celsius for 6 hours with reduced air pressure to slowly and completely remove the chloroform [1].  Start reducing the pressure right after initiating the rotation by steps of 20 kiloPascal every 2 minutes, until the pressure reaches 20 kiloPascal [2].
2.3.1. CU: Flask as it rotates in a water bath.
2.3.2. CU: Rotary evaporator controls as talent starts reducing pressure by 20 kPa.
2.4. After 6 hours, stop the rotation and increase the air pressure again, gradually, by steps of 20 kiloPascals every 2 minutes until reaching 100 kiloPascals [1]. 
2.4.1. MED: Talent starts reducing pressure on the rotary evaporator
2.5. Remove the flask from the rotary evaporator and add 3 milliliters of PBS and 30 microliters of glycerol [1].  Gently swirl the flask to dissolve the glycerol [2].  Use an air-tight glass stopper to seal the flask containing the lipids [3].
2.5.1. MED: To the removed flask, talent adds 3 milliliters of PBS and 30 microliters of glycerol from labeled containers.
2.5.2. CU: Flask as talent gently swirls it to dissolve the glycerol.
2.5.3. CU: Flask as talent uses an air-tight glass stopper to seal the flask.
2.6. Store the flask in the refrigerator at 4 degrees Celsius overnight for rehydration and swelling of the lipid films [1].
2.6.1. MED or WIDE: Talent places the sample into the refrigerator.
2.7. On the following day, sonicate the lipids with an ultrasonic water bath at room temperature and at 35 kiloHertz frequency... [1] until achieving a uniform, slightly turbid lipid suspension.  Sonication can take around 10 to 30 seconds. Prolonged sonication produces heat and is detrimental to vesicle formation [2].
2.7.1. MED: Talent places the suspension into the ultrasonic water bath and turns on.  Continue action in next shot.
2.7.2. CU: Suspension as talent sonicates it.
2.8. These steps yield a suspension containing two types of vesicular structures [1]: multilamellar vesicles… [2] and giant unilamellar vesicles [3]. 
2.8.1. LAB MEDIA: Figure1A-F.eps
2.8.2. LAB MEDIA: Figure1A-F.eps – Video editors, please highlight the top row of images.
2.8.3. LAB MEDIA: Figure1A-F.eps – Video editors, please highlight the bottom row of images.
2.9. For storage, divide the lipid suspension into 100 microliter aliquots, using a total of 30 microcentrifuge tubes [1].  Store the aliquots in a freezer at minus 20 degrees Celsius.  Flash freezing with liquid nitrogen is not necessary [2].
2.9.1. CU: Microcentrifuge tubes as talent divides the lipid suspension into 100 microliter aliquots.
2.9.2. MED or WIDE: Talent places the aliquots into the freezer.  
3. Transformation of Molecular Phospholipid Films to Tubular Networks
3.1. Thaw the lipid suspension and transfer a 4 microliter droplet of suspension onto a clean glass microscope slide or coverslip [1]. 
3.1.1. CU: Slide or coverslip as talent transfers a 4 microliter droplet of suspension there.
3.2. After 20 minutes of desiccation, the droplet will collapse into a flat circular film of lipids, which is visible to the eye [1].  Rehydrate the lipid film with 1 milliliter of HEPES buffer for 3 minutes [2-TXT]. 
3.2.1. ECU: Collapsed droplet in the form of a flat circular film of lipids.
3.2.2. MED: Talent rehydrates the film in 1 mL of HEPES from a labeled container.  TEXT: See text for all buffer recipes
3.3. Prepare the observation chamber with an open top to allow for buffer exchange by means of an automatic pipette, which is required to initiate the ER transformation, as detailed in the text protocol [1].
3.3.1. LAB MEDIA: Figure1G .eps
3.4. After removing the cured PDMS slab with a spatula, use a scalpel to cut the frame into the dimensions and geometry appropriate for the available opening in the microscope stage [1-TXT].  Dimensions of 1.5 by 1.5 by 0.5 centimeters are suitable for most setups [2].
3.4.1. MED or MED-over the shoulder: Talent begins to cut the frame of the PDMS slab with a scalpel.  Continue action in next shot.  TEXT: PDMS = Polydimethylsiloxane
3.4.2. CU: PDMS slab as talent cuts the frame with a scalpel to the appropriate dimensions/geometry.
3.5. Bring the smooth side of the PDMS frame into contact with the active side of the surface where the aluminum oxide film resides [1], and gently apply pressure to push the frame and surface against each other to make them adhere [2].
3.5.1. MED: Talent brings the smooth side of the PDMS frame into contact with the active side of the surface where the aluminum oxide film resides.
3.5.2. CU: PDMS frame on the surface as talent gently applies pressure to push the frame and surface against each other to make them adhere.
3.6. Immediately fill the observation chamber with Calcium-HEPES buffer [1].  Do not fill the entire chamber volume to allow for addition of the rehydrated lipids in the subsequent step [2].
3.6.1. MED: Talent motions to fill the observation chamber with Ca2+-HEPES buffer from a labeled container.  Continue action in next shot.
3.6.2. CU: Observation chamber as talent fills it with buffer to the appropriate volume.
3.7. Place the chamber onto the confocal microscope stage [1].  Transfer the rehydrated lipid material, now a suspension containing giant vesicles, into the chamber with a plastic Pasteur pipette [2].
3.7.1. MED: Talent places the chamber onto the confocal microscope stage.
3.7.2. CU: Chamber as talent transfers the lipid material there using a plastic Pasteur pipette.
3.8. Wait 10 to 20 minutes to let the vesicles adhere onto the substrate and spread across the surface.  The spreading starts immediately after deposition of lipids on the surface [1-TXT]. 
3.8.1. LAB MEDIA: Figure1H-J.eps  TEXT: DLBM = double phospholipid bilayer membranes
3.9. Elif Senem Köksal: Before the lipid spreads rupture, the buffer exchange must be done as gently as possible.  Rapid removal or rapid addition of the buffer perturbs the lipid structures on the surface [1]. 
3.9.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Author Comment: Best attempt is the last)
3.10. After observing multiple lipid spreads, slowly remove the ambient buffer via automatic pipette [1], such that only a thin buffer film remains on the bottom.  Take care to avoid rapid removal [2].  
3.10.1. MED: Talent very slowly removes the ambient buffer via automatic pipette.  Continue action in next shot.
3.10.2. ECU: Surface as talent continues to slowly remove the ambient buffer until only a thin buffer film remains on the bottom.
3.11. Proceed to the ambient buffer exchange by slowly filling the observation chamber with chelator-HEPES buffer using an automatic pipette.  Avoid abrupt addition [1].
3.11.1. CU: Observation chamber as talent slowly fills it with chelator-HEPES buffer using an automatic pipette.  
3.12. This final step yields dynamic nanotubular networks, formed as a result of the chelator-induced depinning and retraction of the DLBM to the multilamellar vesicles [1-TXT]. 
3.12.1. LAB MEDIA: Figure1L-M.eps  TEXT: See text for microscopy observation



Section – Results
4. Results: Transformation of Lipid Deposits to ER-Like Tubular Networks.
4.1. Shown here are micrographs of the nanotube networks obtained in the protocol [1].  
4.1.1. LAB MEDIA: Figure 1L-Y.eps
4.2. In this image, the continuous bright-red regions are the retracting fraction of the DLBM, which is marked with a blue dashed line [1].
4.2.1. LAB MEDIA: Figure 1L-M.eps – Video editors, please transition to this figure by zooming into the top panel in the previous figure.
4.3. Shown here is a micrograph of a tubular network that has been inverted to increase contrast [1].
4.3.1. LAB MEDIA: Figure 1N-O.eps
4.4. Here, reduction of the tubular density is shown on a membrane region over the course of 3 hours and 20 minutes.  The decrease of tubular density occurs due to the gradual depinning followed by retraction of the DLBM from the surface [1].  
4.4.1. LAB MEDIA: Figure 1P-Q.eps
4.5. Locations of calcium-mediated pinning points can be established as the points where tubes have terminal or sharp turns [1].  
4.5.1. LAB MEDIA: Figure 1R-Y.eps
4.6. Sharp turns are referred to as V-junctions or turning-points because of the sudden shift in direction of the tube’s alignment [1].
4.6.1. LAB MEDIA: Figure 1R-Y.eps – Video editors, please emphasize green arrows.
4.7. The end-point represents the terminus of the tube, which prevents the tube from retracting [1].
4.7.1. LAB MEDIA: Figure 1R-Y.eps – Video editors, please emphasize orange arrows. 
4.8. If the spreading continues for prolonged periods, the membrane tension increases, leading to ruptures [1]. 
4.8.1. LAB MEDIA: Figure 2A-B.eps
4.9. Since the lipids are fluorescently labelled, the rupturing can be directly observed.  A key indicator of rupturing is the significant drop in fluorescence intensity in the ruptured region [1]. 
4.9.1. LAB MEDIA: Figure 2A-B.eps – Video editors, please emphasize the right panel.
4.10. A complete dehydration of the sample… [1] or rapid exchange of buffers…  [2] causes disturbance, rupturing, or deformation of the patches  [3].
4.10.1. LAB MEDIA: Figure 2C-E.eps – Video editors, please emphasize the leftmost panel.
4.10.2. LAB MEDIA: Figure 2C-E.eps – Video editors, please emphasize the middle and rightmost panel.
4.10.3. LAB MEDIA: Figure 2C-E.eps 




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Irep Gözen: The complexity of the model can be built up by adding ER-associated components, such as labeled proteins.  This protocol can be employed to study self-assembly, nanofluidics, Marangoni flow and transport phenomena [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Author Comment: Best attempt is the first)
5.2. Elif Senem Köksal: Chloroform is toxic and highly volatile, and should always be handled under a fume hood, and with associated personal protective equipment including polyvinyl acetate laboratory gloves, lab coat, and safety glasses [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Author Comment: Best attempt is the last)
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