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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No
 

Current Protocol Length

Number of Steps:  16
Number of Shots:  33

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Natalia de Martin: Here we present improved protocols to prepare cryo-EM samples with support films using a novel floatation block that facilitates handling of such delicate films. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Kailash Ramlaul: The key advantage of this method is that the sample is protected from the air-water interface, where damaging effects like denaturation can occur. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

OPTIONAL: 

1.3. Natalia de Martin: The protocol presented here avoids any kind of expensive treatment to render it hydrophilic, therefore increasing its accessibility to the whole EM community.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.4. Kailash Ramlaul: Small floatation devices are not yet widely used by electron microscopists for grid preparation, so these visual demonstrations can provide a benchmark for their use.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Protocol
2. Preparation of Negatively Stained Samples with Amorphous Carbon Support
2.1. To begin, wash the TEM grids with double-distilled water and ethyl-acetate [1] followed by plasma-cleaning [2]. Then, add 10 to 12 microliters of the sample into the buffer exchange well of the floatation block [3] and 10 to 12 microliters of 2% uranyl acetate solution into the adjacent non-buffer exchange well for negative staining [4].
2.1.1. WIDE: Talent washing the TEM grids with water and ethyl-acetate.
2.1.2. Talent cleaning the TEM grid with plasma.
2.1.3. Talent adding sample in buffer exchange well.
2.1.4. Talent adding UAc solution in non-buffer exchange well.
2.2. Carefully cut two small pieces of mica with pre-deposited carbon film on top [1]. Ensure that the mica fragments are wide enough to fit into the well and longer than the well length, such that the fragment can sit on the well while the carbon is floating and there is enough space to handle the fragment with the tweezers [2-TXT].
2.2.1. Talent cutting the mica.
2.2.2. Mica fragments. TEXT: Well size: Width-3.4 mm, Length-3.45 mm
2.3. Immerse the mica into the well with an approximate angle of 45 degrees until the mica sits on the ramp of the well and the carbon layer is observed at the surface of the liquid sample [1]. Videographer: This step is important!
2.3.1. Talent immersing mica in the well.
2.4. Incubate the samples for 20 seconds to 20 minutes depending upon the sample adherence, then withdraw the mica sheet very slowly to recover the carbon film and to minimize the residual viscous sample retention [1]. Videographer: This step is difficult and important!
2.4.1. Talent taking Mica out of the well. 
2.5. Carefully blot the mica by tapping the lower non-carbon surface with a filter paper to remove the excess liquid [1] and immerse the mica fragment into the opposing well containing 2% uranyl acetate solution to exchange the carbon layer with the negative stain [2].
2.5.1. Talent tapping the mica with filter paper.
2.5.2. Talent immersing the mica fragments in the UAc solution. 
2.6. Recover the floating carbon layer with the holey carbon-covered side of the washed and plasma-cleaned EM grid [1]. Then, leave the grids to air-dry until imaging on the TEM, preferably covering them to avoid airborne contamination [2]. Videographer: This step is important!
2.6.1. Talent recovering the carbon layer.
2.6.2. Talent covering the grids.
3. Preparation of Graphene Oxide-coated TEM Grids
3.1. After cleaning the TEM grids as previously demonstrated, prepare the graphene oxide suspension just before use and vortex thoroughly [1]. Then, add 10 to 12 microliters of graphene oxide suspension into the 4 non-buffer exchange wells along the floatation block [2].
3.1.1. Talent vortexing a tube containing the GrOx suspension. 
3.1.2. Talents adding GrOx suspension in wells.
3.2. Add 10 to 12 microliters of double-distilled water or ultrapure water into the remaining 4 buffer exchange wells of the block [1].
3.2.1. Talent adding double-distilled water or ultrapure water in wells.
3.3. Drop 4 grids gently onto the graphene oxide suspension of each well and incubate for 1 minute to ensure that the holey carbon-covered side is in contact with the solution [1]. After 1 minute, recover each grid carefully by sliding the tweezers into the tweezer groove of each non-buffer exchange well [2].
3.3.1. Talents dropping grids in the GrOx suspension in wells.
3.3.2. Talent recovering the grids using tweezers.
3.4. Gently and briefly nudge the copper, non-carbon-covered side of each grid with the double-distilled water in the adjacent well until the droplet of water is visible on the grid [1]. Then carefully hold the grid water droplet-side down against a piece of filter paper [2]. Cover the grids [3] and leave them in the tweezers to air-dry [4]. Videographer: This step is important!
3.4.1. Talent nudging the grid with water.
3.4.2. Talent holding the grid against the filter paper.
3.4.3. Talent covering the grid.
3.4.4. The covered grids in the tweezers.

4. Preparation of Samples on Monolayer-graphene Films Using the Flotation Block 
4.1. Place four washed grids on top of a copper-graphene sheet deposited on a glass slide [1] and cover each grid with a drop of isopropanol to allow intimate contact between the monolayer graphene and the grid [2].
4.1.1. Talent placing the grids on Cu-graphene sheet.
4.1.2. Talent adding a drop of isopropanol to the grid.
4.2. After the complete evaporation of the isopropanol, float the copper-graphene sheet with grids onto the ferric chloride solution in the glass Petri dish [1-TXT], then cover the dish to avoid airborne contamination and leave it to etch at room temperature overnight [2]. 
4.2.1. Talent transferring the grids to FeCl3 solution in petri-plate. TEXT: FeCl3- 10% (w/v)
4.2.2. Talent covering the dish.
4.3. Use a loop with a diameter larger than the TEM grid size to fish out the grids floating on the graphene monolayer [1] and carefully transfer them to a glass Petri dish containing double-distilled water for washing [2]. Videographer: This step is important!
4.3.1. Talent showing the graphene monolayer floating onto FeCl3 solution and fishing the grids.
4.3.2. Talent transferring the grids to a petri-dish.
4.4. Wash the grids twice in the water [1] and transfer the grids into a Petri dish containing sample buffer until sample preparation and plunge-freezing [2].
4.4.1. Talent washing grids with water.
4.4.2. Talent transferring the grids to a petri-dish. 
4.5. Add 10 to 12 microliters of the sample into a non-buffer exchange well of the floatation block [1]. When the sample is ready in the block, pick the graphene-coated grid from the buffer solution using a pair of clean tweezers [2] and place it onto the surface of the sample-containing well [3]. Videographer: This step is difficult!
4.5.1. Talent adding sample into the well.
4.5.2. Talent picking the grid from the buffer solution using tweezer.
4.5.3. Talent placing onto the surface of the sample-containing well.
4.6. After an appropriate incubation period, pick up the grid with a pair of clean freezing tweezers and proceed with blotting and vitrification [1]. Videographer: This step is important!
4.6.1. Talent picking the grid out of the well.

Results
5. Results: Examples of Sample Support Films Prepared Using the Floatation Block
5.1. Negatively stained grids prepared with the support floatation block are typically covered with amorphous carbon across the entire grid surface. While breakage of the carbon film occurs in some instances, a large number of grid squares are pristine and therefore applicable for negative staining purposes [1]. 
5.1.1. LAB MEDIA: Figure 2A
5.2. Similarly, good film coverage is routinely achieved across the entire grid using the graphene oxide protocol. Graphene oxide grids can be prepared quickly from raw materials and are highly protective of the sample [1].
5.2.1. LAB MEDIA: Figure 2B
5.3. Keeping the graphene wet and sample application in situ just before freezing is sufficient to generate suitable ice layers for cryo-EM.  This protocol does not require equipment to render the graphene hydrophilic, providing an advantage for sample recovery. [1].
5.3.1. LAB MEDIA: Figure 2C


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Natalia de Martin: The support floatation block has two needle ports at the side of each well that allow buffer exchange in situ, which is very useful for samples derived from glycerol gradients. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.3.

6.2. Kailash Ramlaul: The floatation block has enabled exploration of on-grid affinity purification methods, by utilizing controlled buffer flow of small volumes as well as functionalized support films.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.5.1 or 4.5.2.
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