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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? Y
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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
3.1, 4.4, 4.6 and 5.2

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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
4.4

5. Will the filming need to take place in multiple locations? N


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Shan Feng: This method can help answer key questions about how to synthesize DCAF molecules for the targeted antibody neutralization [1].
1.1.1. INTERVIEW


1.2. Shan Feng: This technique provides the simplest way for the synthesis of DCAF molecules with high productivity [1].
1.2.1. INTERVIEW


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

1.3. Jinheng Pan: The well-designed DCAF molecules have the potential interventions to the antibody induced diseases, such as Dengue fever, and myasthenia gravis [1].
1.3.1. INTERVIEW


1.4. Jinheng Pan: This method can be applied to other DCAF molecules with different epitopes to target their cognate antibodies [1].
1.4.1. INTERVIEW


Introduction of Demonstrator: (Said by you on camera)

1.5. Shan Feng: Demonstrating the procedure will be Xue Bai, a senior technician from my laboratory [1] [2].  
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Section - Protocol
2. Chemical Synthesis of the Hydrazine Derivative of a Fc-III Peptide
2.1. To convert 2-Cl-(Trt)-Cl (pronounce as two-chlorine) resin to 2-Cl-(Trt)-NHNH2 (pronounce as hydrazine-derived-two-chlorine) resin, from the top of the peptide synthesis vessel, add 5 milliliters of DMF (pronounce as D-M-F) to the 0.25 millimoles of 2-Cl-(Trt)-Cl resin [1-TXT], put the cap back, gently shake the vessel for 15 seconds [2] and then drain it on an iron stand [3]. Repeat the DMF washing for two more times [4].
2.1.1. Talent adds solvent into a vessel with resin. TEXT: DMF (N,N-dimethylformamide) wash Videographer: Take multiple shots, as this will be used later.
2.1.2. Talent puts the cap back and shakes. Videographer: Take multiple shots, as this will be used later.
2.1.3. Talent drains the resin. Videographer: Take multiple shots, as this will be used later.
2.1.4. Use 2.1.1.
2.2. Then, add 5 milliliters of DCM (pronounce as D-C-M) to the vessel [1-TXT], put the cap back, gently shake the vessel for 15 seconds [2] and then drain it on an iron stand [3]. Repeat the DCM (pronounce as D-C-M) washing for two more times [4]. And then, repeat the DMF washing three more times [5-TXT].
2.2.1. Talent adds solvent into the vessel. TEXT: DCM (dichloromethane) wash Videographer: Take multiple shots, as this will be used later.
2.2.2. Use 2.1.2.
2.2.3. Use 2.1.3.
2.2.4. Use 2.2.1.
2.2.5. Use 2.1.1. TEXT: DMF(N,N-dimethylformamide) wash
2.3. Next, add 6 milliliters of 50 percent volume concentration of DMF over DCM to swell the resin for 30 minutes [1-TXT], and then drain it [2].
2.3.1. Talent adds 6 mL of solvent into the vessel. TEXT: 50% (v/v) DMF/DCM Videographer: Take multiple shots, as this will be used later.
2.3.2. Use 2.1.3.
2.4. Now, transfer 6 milliliters 5% volume concentration of hydrazine in DMF to the reaction vessel [1-TXT], place it on the shaker at 120 rpm and 30 degrees Celsius for 30 minutes [2], and then drain the solution by vacuum pump [3].
2.4.1. Talent adds 6 mL of solvent into the vessel.. TEXT: NH2NH2 is highly toxic! 
2.4.2. Talent places the vessel on a shaker.
2.4.3. Talent drains the solution on a vacuum pump.
2.5. To purify the hydrazine derivative of a Fc-III (pronounce as F-C-three) peptide, use the HPLC (pronounce as H-P-L-C) system to purify the peptide [1-TXT] by a 30-minute gradient elution at a flow rate of 1 milliliter per minute [2-LM].
2.5.1. Talent operates on HPLC system. TEXT: HPLC: high-performance liquid chromatography
2.5.2. Figure 2A – Video editor: highlight the big peak.
3. Cleavage of the SUMO Tag
3.1. After protein purification according to the manuscript, add into a new tube 2 milliliters of 1 milligram per milliliter SUMO (pronounce as su-mo) tagged protein, 1 milliliter of SUMO Protease, 1 milliliter of 10x SUMO Protease Buffer, and 6 milliliters of double distilled water to prepare the reaction solution [1-TXT].
3.1.1. Talent adds 4 solutions into a 15-mL falcon tube. TEXT: Excessive concentrations of SUMO (Small Ubiquitin-Like Modifier) may cause protein coagulation. Important Step
3.2. Incubate the mixture for 12-16 hours at 4 degrees Celsius [1]. Then, aliquot the mixture into 8 1.5-milliliter Eppendorf tube, and centrifuge the mixture at 15,000 times g for 10 minutes at 4 degrees Celsius [2]. Use a pipet to discard the aggregates at the bottom [3].
3.2.1. Talent places the tube into a refrigerator.
3.2.2. Talent transfers the solution from the 15-mL falcon tube from the refrigerator to 8 1.5-mL Eppendorf tube and puts them into a centrifuge.
3.2.3. CU: Talent removes the aggregates at the bottom.
3.3. Then, into the 10-milliliter cleared supernatants, add 0.5 milliliters of the 50% Ni-NTA (pronounce as Nickel-N-T-A) bead slurry in 50 millimolar PBS [1]. Place the tube at a rotary shaker at 200 rpm and 4 degrees Celsius to gently mix for 60 minutes [2]. 
3.3.1. CU: Talent adds bead solution into the tube.
3.3.2. Talent places the tube at a shaker.
3.4. Next, load the lysate and Ni-NTA mixture into a column with the bottom outlet capped [1]. Remove the bottom cap and save the flow through into a 15-milliliter centrifuge tube [2].
3.4.1. Talent pours the mixture into a column, with view of the bottom outlet.
3.4.2. Talent places a tube underneath, and opens the bottom cap.
3.5. The Histagged SUMO protein is binding on the column. The linker-antigen part, which starts with Cys for native chemical ligation reaction, is in the flow through [1].
3.5.1.  Shot of the column with the tube underneath. Video editor: Highlight the column when VO says the first sentence. Highlight the tube when VO says the second sentence.
4. Assembling of DCAF1 by Native Chemical Ligation
4.1. Now, weigh 1.8 milligrams of hydrazine derivative of a Fc-III peptide into a 2-millliliter Eppendorf tube and add 0.8 milliliters of 6 molar Guanidinium chloride in 0.2 molar monosodium phosphate solution at pH 3 [1]. Vortex to dissolve the powder [2]. 
4.1.1. Talent adds compound and solution into a tube.
4.1.2. Talent vortexes the tube, and shows it is dissolved.
4.2. After centrifuging the tube at 7,200 times g for 1 minute at room temperature [1], transfer the supernatant into a new tube. Add a stir bar in the tube and put the tube in an ice-salt bath on a magnetic stirrer to gently agitate the solution for 15 minutes [2].
4.2.1. Talent takes out the tube from the centrifuge.
4.2.2. Talent transfers supernatant into a tube, adds a stir bar, and places into an ice bath, stir the solution in the tube by using a magnetic stirrer.
4.3. Then, add 40 microliters of 0.5 molar sodium nitrite to the solution to oxidize the hydrazine group [1]. Gently agitate the solution for another 15 minutes in the ice-salt bath [2].
4.3.1. Talent adds another solution into the tube.
4.3.2. Talent places the tube into the bath, focus on the stirring.
4.4. Weigh and add 11 milligrams of the HPLC-purified and freeze-dried linker-antigen part and 13.6 milligrams of MPAA (pronounce as M-P-A-A) into the reaction tube in the ice-salt bath [1-TXT]. Stir for 5 minutes, and then adjust the pH value to 6.8-7.0 at room temperature with 6 molar sodium hydroxide [2]. 
4.4.1. Talent weighs two compounds and adds into the tube. TEXT: MPAA: 4-mercaptophenylacetic acid Video editor: Show text when VO says MPAA
4.4.2. Shot of the solution stirring, and adds basic solution and shows the pH paper indicating pH. Critical Step
4.5. Xue Bai: The most critical step for native chemical ligation is to adjust the pH value carefully to initiate the ligation reaction [1].
4.5.1. INTERVIEW 
4.6. After 12 hours in the ice-salt bath, add 0.4 milliliters of 0.1 molar TCEP (pronounce as T-C-E-P) neutral solution to the reaction system and stir for 20 minutes to terminate the reaction [1-TXT]. 
4.6.1. Talent adds solution into the tube while stirring. TEXT: TCEP: tris(2-carboxyethyl)phosphine hydrochloride Important Step
4.7. After centrifugation and HLPC purification, obtain the conjugate peak 3 for desulfurization [1-LM]. Dissolve it in 50 microliters of 6 molar Guanidinium chloride in 0.2 molar monosodium phosphate solution [2]. Then, add 50 microliters of 1 molar TCEP, 10 microliters of tBuSH (pronounce as tert-butylthiol) and 5 microliters of 0.1 molar VA-044 (pronounce as V-A-O-four-four) solution [3].
4.7.1. Figure 4A – Video editor: show the middle image only.
4.7.2. CU: Talent adds solution into the tube.
4.7.3. Talent adds three more solutions.
4.8. Adjust the final pH of the solution to 6.9 [1], and keep the solution at 37 degrees Celsius on a shaker for about 5 hours [2].
4.8.1. Talent adds basic solution to adjust pH, and shows pH at 6.9.
4.8.2. Talent places the tube on a shaker.
4.9. Centrifuge and purify again [1-LM]. Dissolve the prepared peptide in 200 microliters of 32 millimolar silver acetate [2], and then stir the reaction mixture at room temperature for 4 hours [3].
4.9.1. Figure 5A
4.9.2. Talent adds solution into the tube.
4.9.3. Talent places the tube on a magnetic stirrer.
4.10. To convert the silver thiolates on peptide to free thiols, add 3 microliters of 1molar DTT (pronounce as D-T-T) in 6 molar Guanidinium chloride and 0.2 molar monosodium phosphate at pH 7 [1-TXT].
4.10.1. Talent adds solution into the tube. TEXT: DTT: Dithiothreitol
5. Mass Spectrometry and ELISA Assay
5.1. Operate the mass spectrometer in the full-scan mode and set the m over z range at 300-2,000 and resolution at 60,000 [1]. Open the mass spectra data and find the peaks of the product in each step to confirm the chemical reaction is successfully preformed [2].
5.1.1. SCREEN: Talent operates on the mass spectrometer software.
5.1.2. SCREEN: Talent opens data, and points to peaks.
5.2. To perform ELISA (pronounce as elisa) assay of the interaction between DCAF1 (pronounce as D-C-A-F-one) and 4G2 (pronounce as four-G-two) antibody, coat each well of a 96-well microtiter plate with 1 picomole of anti-GST antibody in 100 microliters of coating buffer [1]. Seal the plate with sealing tapes and incubate it at 4 degrees Celsius overnight on a shaker [2].
5.2.1. CU: Talent adds buffer into each well.
5.2.2. Talent seals the plate, and places onto a shaker. Important Step
5.3. In the morning, block each well with 200 microliters of 1% BSA (pronounce as B-S-A) in PBS [1], seal the plate and incubate it at room temperature for 1 hour on a shaker [2]. Then, use PBS with 0.05% Tween 20 to wash each well 4 times [3].
5.3.1. Talent adds buffer into each well.
5.3.2. Talent seals the plate, and places onto a shaker.
5.3.3. Talent adds aspirates buffer and adds buffer into the wells.



Section – Results
6. Results: Native Chemical Ligation and ELISA Assay
6.1. In this protocol, the native chemical ligation method was used for the semi-synthesis of DCAF1 molecule [1]. The mass spectrum shows the final DCAF1 molecule has a deconvolutional molecular weight of 11,053 [2].
6.1.1. Figure 1 – emphasize the product at the right lower coner.
6.1.2. Figure 6 – emphasize Figure 6B.
6.2. During the ELISA assay, antigen peptide, Fc-III and DCAF1 competitively inhibit 4G2 antibody binding [1]. Both antigen peptide and DCAF1 significantly blocked 4G2 binding [2], whereas the Fc-III peptide did not affect the antigen-antibody interaction [3].
6.2.1. Figure 7 – emphasize Figure 7A.
6.2.2. Figure 7 – emphasize Figure 7B, and emphasize the red and yellow symbols.
6.2.3. Figure 7 – emphasize Figure 7B, and emphasize the blue symbols.
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Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

7.1. Xue Bai: After its development, this technique paved the way for the intervention of harmful antibody induced diseases [1].
7.1.1. INTERVIEW
7.2. Xue Bai: Most of the reagents used for peptide synthesis and native chemical ligation are highly toxic, make sure take the experiments in a chemical hood [1].
7.2.1. INTERVIEW
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