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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.2.; 3.1.1.; 3.5.1; 4.3.1.; 4.4.1.; 4.5.1. 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
For the Polymer Isolation Protocol, the critical step is the precipitation that depending on the producing strain/polymer amount and characteristics may require optimization (e.g. time at 4ºC, other solvent etc). 
For the Exoproteome Isolation Protocol, the user should collect samples from cultures growing under different conditions, different growth phases and ensure the correct number of replicates (to be sure to identify proteins that are present in low amounts and avoid contamination e.g. from lysis).
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? 
3 different floors in the same building. 5 rooms: meeting room (for the narrative), common Lab room, room of the centrifuges, -80 oC cabinets room, freeze-dryer room, 

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

1. REQUIRED Interview Statements: (Said by you on camera)  

1.1. Prof. Paula Tamagnini: These protocols are important to study cyanobacterial secretion mechanisms and released products, namely extracellular carbohydrate polymers and proteins. The generated knowledge will allow to customize these products for biotechnological applications [1]. 

1.1.1. INTERVIEW

1.2. Prof. Paula Tamagnini: They are straightforward protocols that can be easily tailored according to the producing organism, the user needs and final application of the product [1].

1.2.1.  INTERVIEW

OPTIONAL Interview Statements: (Said by you on camera) 

1.3. Carlos Flores: The main advantage of these protocols is that they can easily be adapted to other living systems, in particular to other bacteria [1].

1.3.1.  INTERVIEW

1.4. Carlos Flores: Very little, since these protocols are easy. However, one may need to introduce some changes depending on the bacterial strain and the degree of purity required [1].

1.4.1. INTERVIEW


Section - Protocol
2. Polymer Isolation and Removal of Contaminants
2.1. To begin, cultivate the cyanobacterial strain under standard conditions [1-TXT]. Measure growth using standard protocols [2-TXT].
2.1.1. MED: Record the cultures inside a culture chamber. TEXT: 30 C, under a 12 h light (50E m-2 s-1)/12 h dark regimen, with orbital shaking at 150 rpm
2.1.2. MED: Talent does few actions to measure growth. TEXT: OD730nm, chlorophyll , dry-weight
2.2. Next, transfer the culture into dialysis membranes [1-TXT] and dialyze against a minimum of 10 volumes of deionized water for 24 hours with continuous stirring [2].
2.2.1. MED: Talent transfers the culture into dialysis membranes. TEXT: 12-14 kDa of molecular weight cut-off
2.2.2. MED: Talent does few actions to dialyze. TEXT: Change the dialysis water if necessary
2.3. Centrifuge the culture at 15,000 x g at 4 C for 15 minutes [1]. Transfer the supernatant to a new vial and discard the pellet [2].
2.3.1. MED: Talent closes the centrifuge lid and presses the start button. Videographer: Please obtain multiple takes, this is repeated. 
2.3.2. CU: Talent transfers the supernatant to a new vial. 
2.4. Centrifuge again at 20,000 x g at 4 C for 15 minutes to remove contaminants such as cell wall debris or lipopolysaccharides [1]. 
2.4.1. Reuse 2.3.1.  Author comment: Do not reuse 2.3.1 (liquid is green), the liquid inside of the flask is different. Instead, use the new shot we made using the flask with transparent liquid.
2.5. After the centrifugation, transfer the supernatant to a glass beaker and discard the pellet [1]. 
2.5.1. CU: Talent transfers the supernatant to a glass beaker.
3. Precipitation and Lyophilization of the Polymer
3.1. To precipitate the polymer, add 2 volumes of 96 percent ethanol to the supernatant [1], and incubate the suspension at 4 °C overnight [2].
3.1.1. MED: Talent adds 2 volumes of the 96% ethanol to the beaker.
3.1.2. MED: Talent transfers the beaker to the fridge.
3.2. For small or not visible amounts of precipitated polymer, centrifuge the suspension at 13,000 x g at 4 °C for 25 minutes [1]. Gently discard the supernatant and resuspend the pellet in 1 to 2 milliliters of autoclaved deionized water [2]. Transfer the aqueous suspension to a vial [3-TXT].
3.2.1. Reuse 2.3.1.  Author comment: Do not reuse 2.3.1. Reuse 2.4.1 instead (liquid transparent).
3.2.2. CU/ECU: Talent discards the supernatant, adds 1-2 ml of autoclaved deionized water and resuspends the pellet. Video editor: Please record the aspect of the polymer on the wall of the flasks, after discarding the supernatant  Author comment: Several Takes were done. Please use the one that shows better the polymer on the wall of the flask being dissolved with water (I believe that is the one with the inclined flask).
3.2.3. ECU: Talent transfers the aqueous suspension to a vial. TEXT: Repeat the precipitation step with 96% ethanol if necessary
3.3. For visible large amounts of precipitated polymer, collect the precipitated polymer with sterile metal forceps to a vial [1]. Squeeze the polymer and discard the excess ethanol [2-TXT].
3.3.1. ECU: Talent uses a metal forceps to collect the precipitated polymer. Video editor: Please record the polymer aspect in the glass beaker, before the polymer collection.

3.3.2. ECU: Talent squeezes the polymer and discards the excess ethanol. TEXT: Repeat the precipitation step with 96% ethanol if necessary
3.4. To perform lyophilization process, otherwise known as freeze drying, keep the vials with the precipitated polymer at -80 °C overnight [1].
3.4.1. MED: Talent transfers the vials to a -80 °C freezer.
3.5. Lyophilize the polymer for at least 48 hours [1-TXT]. Then, store the dried polymer in a desiccator at room temperature until further use [2].
3.5.1. MED: Talent does few actions to lyophilize the polymer.
3.5.2. Author comment: This was not possible to do (problems with the desiccator). But we did a different shot: “Talent shows the polymer after lyophilization”. As the desiccator part is optional (mention in the protocol as a note), I think that it is not necessary to perform other shot.
4. Cyanobacterial Exoproteome Isolation
4.1. To concentrate the medium, first cultivate cyanobacteria under standard conditions [1-TXT]. And monitor the cyanobacterium growth using standard procedures [2-TXT].
4.1.1. Reuse 2.1.1. TEXT: 30 C, under a 12 h light (50E m-2 s-1)/12 h dark regimen, with orbital shaking at 150 rpm
4.1.2. Reuse 2.1.2. TEXT: OD730nm, chlorophyll , dry-weight 
4.2. Then, centrifuge the cultures at 4,000 x g at room temperature for 10 minutes [1]. Transfer the supernatant to a flask and discard the cell pellet [2].
4.2.1. MED: Talent closes the centrifuge lid and presses the start button. Videographer: Please obtain multiple takes, this is repeated.
4.2.2. MED: Talent transfers the supernatant to a flask and discards the cell pellet.
4.3. Next, filter the decanted medium through a 0.2-micron pore size filter [1].
4.3.1. MED: Talent filters the medium.
4.4. To concentrate the medium approximately 500 times, use centrifugal concentrators with a nominal molecular weight cut-off of 3 kilodaltons [1-TXT] to centrifuge at 4,000 x g at 15 °C for maximum 1 hour per centrifugation round [2-TXT].
4.4.1. MED: Talent transfers the medium to a centrifugal concentrator with a nominal molecular weight cut-off of 3 kilodaltons. TEXT: Rinse the concentrator by centrifugation with ultrapure water before use
4.4.2. Reuse 4.2.1. TEXT: To study protein activity, reduce the centrifugation temperature to 4 °C  Author comment: Please, do not reuse 4.2.1. The type of tube and content inside are different. We did a shot with the correct tubes (they have pink lid).
4.5. After centrifugation, rinse the walls of the filter device sample reservoir with the concentrated sample and transfer the content to a microcentrifuge tube [1].
4.5.1. MED: Talent rinses the walls of the filter device and transfers the content to a microcentrifuge tube. Author comment: We did also a CU. I think that it is better to put the CU in the video, it shows better what I am doing.
4.6. Perform an additional washing step of the filter device sample reservoir with the autoclaved culture medium to ensure maximal exoproteome recovery [1-TXT].
4.6.1. MED: Talent does few actions to wash the filter device. TEXT: To quantify the percentage of recovery, follow manufacturer’s instructions Author comment: We did also a CU. I think that it is better to put the CU in the video, it shows better what I am doing.
4.7. Then, store the exoproteome samples at -20 °C until further use [1-TXT].
4.7.1. MED: Talent transfers the exoproteome samples to a -20 °C freezer. TEXT: For long-term storage, add protease inhibitors
4.8. Carlos Flores: The ethanol must be added vigorously, to optimize the polymer precipitation and yield [1] [2]. If manual filtration is performed, it should be gentle to avoid breaking the filter membrane [3] [4].
4.8.1. INTERVIEW
4.8.2. Reuse 3.1.1
4.8.3. INTERVIEW
4.8.4. Reuse 4.3.1


Section – Results
5. Results: Isolation of Released Carbohydrate Polymers and Exoproteomes from Cyanobacteria Culture Media 
5.1. Some precipitated polymers can only be visible after centrifugation, mainly on the walls of the flasks, such as the case of EPS from Synechocytsis [1-TXT]. In other cases, such as Cyanothece polymer, it is possible to see the polymer clumps floating in the glass beaker, just after precipitation [2].  
5.1.1. LM: Figure 2A. TEXT: EPS: Extracellular Polymeric Substances 
5.1.2. LM: Figure 2B. 
5.2. Some contaminations can be easily detected macroscopically after polymer lyophilization, since they will alter polymer pigmentation, usually white or light brown [1]. For example, green polymers are contaminated with cell debris and chlorophyll [2]. Orange polymers are contaminated with carotenoids or structures containing these pigments [3]. 
5.2.1. LM: Figure 3.
5.2.2. LM: Figure 3_AII.
5.2.3. LM: Figure 3_AIII.
5.3. Exoproteomes can vary significantly depending on the bacterial strain, see for example the exoproteome from a unicellular cyanobacterium [1] and the one from a filamentous strain [2]. 
5.3.1. LM: Figure 6A.
5.3.2. LM: Figure 6C.
5.4. The high amount of polysaccharides in exoproteome concentrated samples can hinder the exoproteome analysis, for example it can delay protein separation and mask less abundant proteins [1].
5.4.1. LM: Figure 6B. 

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) 
6.1. Carlos Flores: When centrifuging the precipitated polymer, the discard of the supernatant should be made carefully in order to avoid the resuspension of the pellet that may be loosely attached on the wall of the flask [1] [2] 
6.1.1. INTERVIEW
6.1.2. Reuse 3.2.2.
6.2. Carlos Flores: The user can characterize the polymer in terms of composition and physical-chemical properties, test polymer biological activity, or modify polymer components. 
6.2.1. INTERVIEW
Author comment: This part is related to polymer extraction (1st protocol). And the following part is related to protein extraction (2nd protocol), maybe it should be better to separate.
6.3. [bookmark: _GoBack]Carlos Flores: For protein identification, protein separation in gel and mass spectrometry can be performed [1]. For separation of vesicles, ultracentrifugation of the exoproteome samples should be performed.
6.3.1. INTERVIEW
6.4. Carlos Flores: In our group, these protocols have already paved the way to unravel cyanobacterial secretion mechanisms and applications of the extracellular carbohydrate polymers in different fields such as bioremediation, and as antitumor or drug delivery agents [1]. 
6.4.1. INTERVIEW
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