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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? 

☒ 	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:  19
Number of Shots:  42

Introduction
[bookmark: _Hlk72773133]
1. Introductory Interview Statements

REQUIRED:

1.1. Pengpeng Xia: Hybridoma-derived mAbs are primarily used in diagnostic or therapeutic immune-reagents, highlighting the need to produce stable and reliable antibodies in a limited production period [1]. 

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

1.2. Pengpeng Xia: The methods described here proved that recombinant-antibody production could increase mAb production efficiency and minimize labor- and time-associated costs [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B role: 3.6
OPTIONAL:

1.3. Siqi Lian: The methods are used to develop Aminopeptidase N antibody-based antibody-drug conjugates and other therapeutic products, which aids in clarifying the role of APN in the prevention and treatment of bacterial and viral infections [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B role: 3.3 and 3.4

[bookmark: _Hlk72773222]Introduction of Demonstrator on Camera

1.4. Pengpeng Xia: Demonstrating the procedure will be Li Yan and Wu Yunping Wu, a Post graduate students from my laboratory [1] [2].
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from the workbench or desk, or microscope and acknowledges the camera.

Ethics Title Card
1.5. All animal experiments in this study were approved by the Yangzhou University Institutional Animal Care and Use Committee.
1.6. 

Protocol
2. Hybridoma Technology to Produce Monoclonal Antibodies (mAbs) Against Aminopeptidase N (APN)

2.1. To begin, intraperitoneally inject 100 micrograms of APN protein into the selected adult female mice for a final antigen boost [1].
2.1.1. WIDE: Establishing shot of talent injecting APN protein into the mice

2.2. [bookmark: _Hlk70761403][bookmark: _Hlk69564635][bookmark: OLE_LINK9]After 3 days of injection, collect the spleens from mice [1] and wash with DMEM twice to remove blood and fat cells [2]. Filter the spleen-cell suspension using a 200-mesh copper grid to remove tissue debris [3], and harvest spleen cells using centrifugation to remove the spleen membrane [4-TXT].
2.2.1. Collected spleens 
2.2.2. Talent giving medium washes to the spleen
2.2.3. Talent filtering the spleen-cell suspension 
2.2.4. Talent placing the tubes in centrifuge TEXT: 10 min, 1500 × g

2.3. Seed the mouse SP2/0 (SP-two-O) myeloma cells in a 25 square centimeter flask containing 5 milliliters of DMEM supplemented with 6% fetal bovine serum [1] and culture the cells at 37 degrees Celsius and 6% CO2 atmosphere to maintain cell viability [2]. 
2.3.1. Talent seeding the myeloma cells for in flask
2.3.2. Talent placing the flask in the incubator 

2.4. After 5 to 6 days of culture, the cells should reach 80 to 90% confluence post-resuscitation and appear round, bright, and clear under the microscope [1].
2.4.1. Talent observing the cells under the microscope/ Figure 1 

2.5. One day before hybridization, collect macrophages from the peritoneal cavities of the mice [1]. Seed peritoneal macrophages at a density of 0.1 to 0.2 × 105 per milliliter in 96-well plates, each well containing 100 microliters of HAT medium [2-TXT], and incubate them overnight [3-TXT].
2.5.1. Talent collecting the macrophages from peritoneal cavities of the mice
2.5.2. Talent seeding the macrophages in 96-well plate TEXT: DMEM supplemented with 10% FBS and 1x HAT Supplement
2.5.3. Talent placing the plate in the incubator TEXT: 37 °C, 6% CO2

2.6. For hybridization, gently aspirate SP2/0 cells with a pipette from 8 to 10 bottles [1] and suspend them in 10 milliliters of serum-free DMEM medium [2]. Wash the cells with fresh DMEM [3] and centrifuge them twice [4-TXT], then resuspend them in 10 milliliters of DMEM [5].
2.6.1. Talent aspirating the cells from bottles
2.6.2. Talent adding medium to the cells
2.6.3. Talent giving medium wash to cells
2.6.4. Talent placing the tubes in centrifuge TEXT: 10 min, 1500 × g
2.6.5. [bookmark: _Hlk70943624]Talent adding medium to the cells 

2.7. [bookmark: _Hlk65923772][bookmark: _Hlk65923401]Mix the quantified spleen cells with SP2/0 cells at a ratio of 10 to 1 [1] and transfer them into 50-milliliter tubes [2]. After centrifugation [3-TXT], discard the supernatant and collect the pellets at the bottom of the tubes [4]. Tap the tube to loosen the pellets before hybridization [5]. Videographer: This step is important! 
2.7.1. Talent mixing the quantified spleen cells in the appropriate ratio
2.7.2. Talent transferring the cells into tubes
2.7.3. Talent placing the tubes in centrifuge TEXT: 10 min, 1500 × g
2.7.4. Talent collecting the pellets
2.7.5. Talent tapping the tube with palm

2.8. Using a dropper, add 1 milliliter of polyethylene glycol 1500 pre-warmed to 37 degrees Celsius dropwise to the loosened cell pellet over 45 seconds while gently rotating the bottom of the tube [1]. Videographer: This step is important!
2.8.1. Talent adding dropwise PEG-1500 solution to the tube

2.9. Then, slowly add 1 milliliter of DMEM prewarmed to 37 degrees Celsius to the mixture for 90 seconds [1], followed by another 30 milliliters of fresh DMEM [2], and place the fusion tube into a 37 degree Celsius water bath for 30 minutes [3]. Videographer: This step is important!
2.9.1. Talent adding prewarmed DMEM to the mixture
2.9.2. Talent adding fresh DMEM to the mixture
2.9.3. Talent placing the tube in the water bath

2.10. [bookmark: _Hlk58703503]After incubation, harvest the cells [1], resuspend in HAT medium [2], and culture in a 96-well plate inoculated with peritoneal macrophages [3]. Videographer: This step is important!
2.10.1. Talent harvesting the cells
2.10.2. Talent resuspending the cells in HAT medium
2.10.3. Talent culturing the cells in 96-well plate

2.11. After five days, add 100 microliters of fresh HAT medium to each well [1], and again after five days of incubation, replace the medium with HT medium [2-TXT]. 
2.11.1. Talent adding fresh HAT medium to each well
2.11.2. Talent adding HT medium to each well TEXT: DMEM supplemented with 10% FBS and 1x HT Supplement

2.12. Use a microtiter plate coated with 5 micrograms per milliliter APN protein diluted in 0.05 molar PBS to analyze monoclonal antibodies in the hybridoma supernatant using an ELISA assay [1].
2.12.1. Talent adding samples to the microtiter plate 

3. Expression of Recombinant Antibodies (rAbs) Against APN

3.1. [bookmark: _Hlk69564981]Grow the pET28a (+)-rAbs-APN-BL21- (P-E-T-twenty-eight-a-plus-recombinant-antibodies-Aminopeptidase N-B-L-twenty-one) transformed bacteria in the presence of 0.4 millimolar β (beta)-d-1-thiogalactopyranoside in an orbital shaker at 37 degrees Celsius for 10 hours [1]. 
3.1.1. WIDE: Talent with grown bacterial culture placed on the workbench

3.2. Seed 100 microliters 0.5 x 105 Chinese hamster ovary cells per well into a 96-well plate for incubation at 37 degrees Celsius in a 6% CO2 atmosphere for 18 to 24 hours [1]. 
3.2.1. Talent seeding the cells into 96-well plate

3.3. When the cells reach 80 to 90% confluence, dilute the pIRES2-ZsGreen1-rAbs-APN (-I-R-E-S-two-Z-s-green-one-recombinant-antibodies-aminopeptidases-N) plasmid with Opti-MEM to a final concentration of 0.1 micrograms per microliter [1]. Videographer: This step is important!
3.3.1. Talent diluting the plasmid with a medium

3.4. After 5 minutes, mix the 50 microliters of diluted pIRES2-ZsGreen1-rAbs-APN (-I-R-E-S-two-Z-s-green-one-recombinant-antibodies-aminopeptidases-N) plasmid with 1 microliter of Lipofectamine 2000 and 49 microliters of Opti-MEM [1]. After 20 minutes of incubation, add 100 microliters of the mixture to each well of a 96-well plate containing CHO cells [2]. Videographer: This step is important!
3.4.1. Talent mixing the diluted plasmid with Lipofectamine and Opti-MEM
3.4.2. Talent adding the mixture to each well of a 96-well plate

3.5. [bookmark: _Hlk65939442]At 4 to 6 hours post-transfection, replace the medium with DMEM-F12 supplemented with 10% FBS [1]. After 48 hours of incubation, add 400 micrograms per microliter G418 to each well to select the stably transfected cells [2].
3.5.1. Talent adding DMEM-F12 medium to the plate
3.5.2. Talent adding G418 to each well of the plate

3.6. [bookmark: _Hlk65939472]After 10 days of selection using DMEM-F12 medium supplemented with 10% FBS and 400 micrograms per microliter G418, sort the cells with fluorescence-activated cell sorting [1]. 
3.6.1. Talent sorting the positive cells by fluorescence-activated cell sorting 
[bookmark: _Hlk67255314]
3.7. [bookmark: _Hlk69565159]Serially dilute the harvested positive cells [1], seed them at an average of 0.5 to 2 cells per well in a 96-well plate [2], and culture in a 37 degrees Celsius, 6% CO2 incubator [3]. 
3.7.1. Talent diluting the harvested positive cells
3.7.2. Talent seeding the cells in the plate
3.7.3. Talent placing the plate in the incubator


Results
4. Results: Production of Monoclonal Antibodies Targeting Aminopeptidase N in the Porcine Intestinal Mucosal Epithelium

4.1. [bookmark: _Hlk65878091][bookmark: _Hlk71103751]In representative microscopic analysis, all hybridoma cells appeared round, bright, and clear [1]. The purified mAbs possessing heavy 50 kilodaltons [2] and light 25 kilodalton chains were confirmed by SDS-PAGE [3] and were found in the purified ascites [4]. The titers of these anti-APN mAbs in culture supernatants [5] and ascites are shown here [6].
4.1.1. LAB MEDIA: Figure 1
4.1.2. LAB MEDIA: Figure 2B Lane 1 Video Editor: please emphasize on the upper arrow pointing 50 kDa
4.1.3. LAB MEDIA: Figure 2B Lane 1 Video Editor: please emphasize on the lower arrow pointing 25 kDa
4.1.4. LAB MEDIA: Figure 2B Lane 1
4.1.5. LAB MEDIA: Table 2 Video Editor: please emphasize on column Titers of supernatants
4.1.6. LAB MEDIA: Table 2 Video Editor: please emphasize on column Titers of ascites
 
4.2. Mouse mAbs isotyping revealed that mAbs derived from clones 5B31, 5B36, 3C48, 5C51, and 6C56 possessed IgG2b subclasses [1], while APN-2A20 was an IgG2a κappa-type antibody [2] and mAbs APN-3FD9, -3F10, and -10F3 belonged to IgM type and processed kappa light chains [3].
4.2.1. LAB MEDIA: Table 3 Video Editor: please emphasize on column 5B31, 5B36, 3C48, 5C51, and 6C56 and summary column with IgG2b, Lambda 
4.2.2. LAB MEDIA: Table 3 Video Editor: please emphasize on column 2A20 and summary column with IgG2a κappa
4.2.3. LAB MEDIA: Table 3 Video Editor: please emphasize on column 3FD9, 3F10, and 10F3 and summary column with IgM, κappa

4.3. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Most of these mAbs showed AV values of over 50%, indicating that they targeted different epitopes in the APN [1], while the APN-5C51 antibody recognized antigenic epitopes similar to those recognized by APN-3C48, -5B31, and -6C56 mAbs [2]. 
4.3.1. LAB MEDIA: Table 4
4.3.2. LAB MEDIA: Table 4 Video Editor: please emphasize on row 5C51, 3C48, 5B31 and 6C56

4.4. The amplified APN-5B36 VH-VL gene was ligated into a pET28a (+) [1] or pIRES2-ZsGreen1 vector [2] to construct the recombinant expression plasmids pET28a (+)-rAbs-APN [3] and pIRES2-ZsGreen1-rAbs-APN, respectively [4]. 
4.4.1. LAB MEDIA: Figure 3 Video Editor: please emphasize on lane 1: black arrow for pET28a (+) vector
4.4.2. LAB MEDIA: Figure 3 Video Editor: please emphasize on lane 4: black arrow for pIRES2-ZsGreen1 vector
4.4.3. LAB MEDIA: Figure 3 Video Editor: please emphasize on lane 3: black arrow for pET28a (+)-rAbs-APN
4.4.4. LAB MEDIA: Figure 3 Video Editor: please emphasize on lane 6: black arrow for pIRES2-ZsGreen1-rAbs-APN

4.5. The antibodies expressed by both pET28a (+)-rAbs-APN-BL21 (P-E-T-twenty-eight-a-plus-recombinant-antibodies-Aminopeptidase N- B-L-twenty-one) and pIRES2-ZsGreen1-rAbs-APN-CHO (p-I-R-E-S-Z-S-Green-one-recombinant-antibodies-Aminopeptidase N-CHO cells) cells were purified and analyzed using ELISA and IFA assays [1]. However, only the antibody expressed in the supernatant of pIRES2-ZsGreen1-rAbs-APN-CHO cells recognized the APN protein [2]. 
4.5.1. LAB MEDIA: Figure 4
4.5.2. LAB MEDIA: Figure 4 Video Editor: please emphasize on images from the panel E

4.6. The binding of APN-5B36 mAbs to APN proteins reached an equilibrium earlier [1] than rAbs [2].
4.6.1. LAB MEDIA: Figure 5 Video Editor: please emphasize on the red line from the graph for APN-5B36 mAbs
4.6.2. LAB MEDIA: Figure 5 Video Editor: please emphasize on the blue line from the graph for APN-rAbs


Conclusion
5. [bookmark: _Hlk27388131][bookmark: _Hlk72773272]Conclusion Interview Statements

5.1. Siqi Lian: Purification of the monoclonal antibodies in the supernatants using protein A agarose is better than using 33% saturated ammonium sulfate precipitation [1]. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B role: 4.1
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