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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (No)  
2. Does your protocol include software usage? (Yes)
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.
Step 3. shows the chromatographic purification of 2F5 using the DFE affinity column. The chromatography software Unicorn can be used to visualize the chromatogram. The chromatogram could also be presented as figure/still image.
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. 
The most important steps are Step 2.2, 2.4, 2.5, 2.7, and 2.8.
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. 
Step 2.5. Injection of DFE onto the column: Ensure the right flow rate and prevent air to enter the column.
5. Will the filming need to take place in multiple locations? (No)


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.

1.1. Matthias Knödler: Monoclonal antibodies dominate the biopharmaceutical market and are typically purified by Protein A chromatography. The according resin is a major cost driver during production affecting the price of antibody-based therapeutics. Here, we describe a new affinity ligand based on fluorescent protein DsRed as a carrier for a linear epitope of HIV-neutralizing antibody 2F5 [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Patrick Opdensteinen: In general, our method allows the fast generation of affinity chromatography resins which can be used for the purification of monoclonal antibodies. We demonstrated this capability by selectively capturing antibody 2F5 from crude plant extract. We optimized the coupling procedure and the elution buffer to improve the dynamic binding capacity and resin reusability [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

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

1.3. Jan Hübbers (PhD student at the Fraunhofer IME): Our resin allows gentler elution conditions then Protein A and has the potential to reduce purification costs of monoclonal antibodies. Furthermore, the resin can easily be adapted to other antibodies which bind to linear epitopes [1].
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.




Section - Protocol
2. Coupling DFE to the Activated Cross-linked Agarose Resin
2.1. To begin this procedure, adjust the concentration of the prepared affinity ligand solution so that it is in the range of 0.5 to 15 grams per liter as defined by the design of experiments [1-TXT]. Store the solution on ice until the coupling reaction is ready [2].
2.1.1. Talent approaches the work area and adjusts the concentration of the prepared affinity ligand solution. Any action in this process can be filmed for this shot. TEXT: See text for details on preparing affinity ligand solution.
2.1.2. Talent places the solution on ice.
2.2. Next, fill one 2 milliliter syringe with the DFE solution [1] and prepare an adaptor to mount the syringes on NHS-activated cross-linked agarose columns with a bed volume of 1.0 milliliters [2].
Videographer: The authors have listed step 2.2 as one of the most important to see in the protocol.
2.2.1. Talent fills 2 mL syringes with DFE solution.
2.2.2. Talent prepares an adaptor to mount the syringes. Any action in this preparation process can be filmed for this shot.
2.3. For every 10 columns used for coupling, prepare 30 milliliters of deactivation solution, 30 milliliters of low-pH solution, and 1 milliliters of storage solution [1-TXT]. Then, prepare 20 milliliters of 1 millimolar hydrochloric acid in a tube [2] and incubate it on ice for at least 20 minutes [3].
2.3.1. Talent prepares the mentioned solutions. Any preparation action for any of the solutions can be filmed for this shot. TEXT: See text for solution compositions.
2.3.2. Talent prepares the hydrochloric acid in a tube.
2.3.3. Talent places the tube of hydrochloric acid on ice.
2.4. Prepare a precision scale to monitor the flow-through fractions for all steps during the coupling reaction [1]. After this, open a sealed NHS-activated cross-linked agarose column [2]. Apply a drop of buffer onto the adaptor inlet to prevent air from entering the column [3], and mount the syringe adaptor at the column inlet [4].
Videographer: The authors have listed step 2.4 as one of the most important to see in the protocol.
2.4.1. Talent prepares a precision sale to monitor the flow-through fractions.
2.4.2. Talent opens a sealed NHS-activated cross-linked agarose column.
2.4.3. Talent applies a drop of buffer onto the adaptor inlet.
2.4.4. Talent mounts the syringe adaptor at the column inlet.
2.5. Wash the column with 6 milliliters of ice-cold 1 millimolar hydrochloric acid at a flow rate less than 1 milliliter per minute [1]. Using a 2 milliliter syringe, immediately inject 1.5 milliliters of DFE solution at a flow rate less than 1 milliliter per minute [2] and collect the flow-through fraction on a precision scale for subsequent analysis [3].
Videographer: The authors have listed step 2.5 as one of the most important to see, and one of the most difficult to perform, in the protocol.
2.5.1. Talent washes the column with ice-cold hydrochloric acid as described.
2.5.2. Talent uses a syringe to inject the DFE solution into the column.
2.5.3. Talent collects the flow-through fraction on a precision scale.
2.6. Seal the column at both ends [1] and incubate for 15 – 45 minutes at 22 degrees Celsius [2-TXT].
2.6.1. Talent seals the column.
2.6.2. Talent place the column on the working bench at 22°C. TEXT: Incubation time depends on design of experiments.
2.7. Next, inject 6 milliliters of deactivation solution followed by 6 milliliters of low-pH solution, at a flow rate less than 1 milliliters per minute, to remove non-covalently bound ligands from the resin [1]. Inject 6 milliliters of deactivation solution [2] and incubate the column for 15 minutes [3].
Videographer: The authors have listed step 2.7 as one of the most important to see in the protocol.
2.7.1. Talent injects deactivation solution and low-pH solution into the column.
2.7.2. Talent injects deactivation solution into the column.
2.7.3. Talent place the column onto the lab bench at room temperature (22 °C).
2.8. After this, inject 6 milliliters of low-pH solution into the column [1], followed by 6 milliliters of deactivation solution [2]. Then, inject another 6 milliliters of low-pH solution into the column [3]. Inject 2 milliliters of storage solution into the column [4] and store it at 4 degrees Celsius [5].
Videographer: The authors have listed step 2.8 as one of the most important to see in the protocol.
2.8.1. Talent injects low-pH solution into the column.
2.8.2. Talent injects deactivation solution into the column.
2.8.3. Talent injects low-pH solution into the column.
2.8.4. Talent injects storage solution into the column.
2.8.5. Talent places the column into a refrigerator.
3. Testing the Purification of mAbs from Clarified Plants Extracts
3.1. First, prepare 100 milliliters of either the clarified plant extract containing 2F5 (“two-F-five”) or the supernatant from the preferred cell-based expression system, which also contains 2F5 [1]. 
3.1.1. Talent prepares clarified plant extract. Any action in either preparation process can be filmed for this shot. Videographer: If you can get a shot of a preparation of each, that would be ideal.
3.2. Next, prepare the equilibration buffer and the high-ionic-strength elution buffer as outlined in the text protocol [1]. Flush the chromatography system with the buffers [2]. 
3.2.1. Talent prepares the buffers mentioned. Any action in the preparation of any of these buffers can be filmed for this shot.
3.2.2. Talent flushes the chromatography system with the buffers.
3.3. Mount a DFE affinity column on the chromatography system [1-TXT] and equilibrate with 5 CV of equilibration buffer at a flow rate of 1.0 milliliters per minute [2]. Monitor the UV absorbance at 280 nanometers [3].
3.3.1. Talent mounts a DFE affinity column on the chromatography system. TEXT: Set a high-pressure alert at 0.2 MPa. Video Editor: Show this text overlay for all of 3.3.
3.3.2. Talent equilibrates the column with equilibration buffer as described.
3.3.3. Talent monitors the UV absorbance. (Author Comment: Screen Capture file “59933_3.3.3_t1_(Time_00.15.22-00.15.33)” can be combined with the shot in the laboratory.) (Editor: If it looks good enough, please show this screen capture either as a split-screen or as an inlay during this shot) 
3.4. Then, load 80 milliliters of either the clarified plant extract or the supernatant onto the column at a flow rate of 0.5 milliliters per minute to guarantee a contact time of 2 minutes [1]. Collect the flow-through samples in 2 milliliter fractions for breakthrough curve reconstruction [2]. Store the flow-through samples at 4 degrees Celsius if immediately sample analysis is not possible [3].
3.4.1. Talent loads the clarified plant extract onto the column. (Author Comment: Screen Capture file “59933_3.4.1_t1_(Time_00.22.30-00.22.55)” can be combined with the shot in the laboratory.) (Editor: If it looks good enough, please show this screen capture either as a split-screen or as an inlay during this shot)
3.4.2. Talent collects flow-through samples (automated collection by fraction collector).
3.4.3. Talent stores the samples in a refrigerator.
3.5. After this, wash the column with 6 CV of equilibration buffer [1]. Collect a sample at the beginning, middle, and end of the wash [2].
3.5.1. Talent washes the column with equilibration buffer. (Author Comment: Screen Capture file “59933_3.5.1_t1_(Time_00.51.45-00.52.00)” can be combined with the shot in the laboratory.) (Editor: If it looks good enough, please show this screen capture either as a split-screen or as an inlay during this shot)
3.5.2. Talent collects a sample from the wash. Any sample collection will suffice for this shot.
3.6. Elute the mAb 2F5 with 5 V of high-ionic strength elution buffer [1]. Collect the DFE fraction when the UV signal at 280 nanometers has increased to 5 milli-absorbance units above the baseline [2].
3.6.1. Talent elutes the mAb 2F5 with one of the mentioned buffers. (Author Comment: Screen Capture file “59933_3.6.1_t1_(Time_01.17.31-01.17.42)” can be combined with the shot in the laboratory.) (Editor: If it looks good enough, please show this screen capture either as a split-screen or as an inlay during this shot)
3.6.2. Talent collects a fraction at the appropriate UV signal, as described.
3.6.3. [bookmark: _GoBack][Added Shot]: Talent collects the samples from the elution and stores them in a fridge until analysis (Author Comment: recorded as step 3.7.2) (Editor: This shot may be good to use in place of 3.6.2. Otherwise, the authors may need to provide additional VO for this shot)
3.7. Optimize the elution buffer for each epitope-antibody pair as outlined in the text protocol [1].
3.7.1. Talent, either in a laboratory notebook or on a workstation computer, reviews the gathered data for the elution buffers, and optimizes the elution buffer for an epitope-antibody pair.



Section – Results
4. Results: Affinity Chromatography Resins Developed by Activated Cross-Linked Agarose
4.1. In this study, the fusion protein DFE is expressed in transgenic tobacco plants grown in a greenhouse. The overall recovery of DFE is 23.5 milligrams per kilogram, with a purity of over 90 percent [1]. 
4.1.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2A.
4.2. The absolute amount of DFE immobilized on the resin increases with the mass of DFE injected into the column, and plateaus at around 15 grams per liter, whereas the coupling yield declines continuously as more DFE is injected [1].
4.2.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B.
4.3. The DFE molecules are seen to retain their red fluorescence even after coupling, and the color intensity corresponds to the total amount of immobilized DFE. Therefore, column color can be used as a simple quality control parameter to estimate the coupling efficiency and column quality [1]. 
4.3.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C.
4.4. The recombinant 2F5 antibody is transiently produced in Nicotiana benthamiana plants grown in a phytotron. The capture of 2F5 from the crude plant extract is tested using affinity columns coupled with approximately 7.0 milligrams of purified DFE [1].
4.4.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3C.
4.5. A magnesium chloride concentration of 1.25 M is sufficient to elute 2F5 from the DFE affinity resin with a recovery of approximately 105 percent and a purity of approximately 97 percent, which is comparable to Protein A resins [1].
4.5.1.  LAB MEDIA: Figure 3. Video Editor: Still show only Figures 3C. Emphasize the orange data set.
4.6. The DBC of the DFE affinity resin at 10 percent 2F5 breakthrough declines linearly over the course of the 25 cycles, to about 15 percent of the initial value [1].
4.6.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3D.


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Matthias Knödler: We used a design-of-experiments approach to optimize the coupling capacity of our affinity ligand. These conditions can be fine-tuned for other ligands in the future [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.2. Patrick Opdensteinen: Our method uses fluorescent protein DsRed as a carrier protein for the product specific ligand. At the same time, DsRed functions as a visual quality indicator of the immobilization procedure, providing an immediate and intuitive feedback to the operator [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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