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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 self-record interview statements. JoVE can provide support for this option.

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



Current Protocol Length

Number of Steps:  23
Number of Shots:  46 

Introduction

1. Introductory Interview Statements

REQUIRED:  
1.1. M M Hasibuzzaman: These protocols provide an effective way to study the antitumor activity of immune-modulatory drugs and the analysis of the associated changes in the circulating cytokines and immune cell populations.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: LAB MEDIA: Figure 2

1.2. M M Hasibuzzaman:  The main advantage of this protocol is its’ easy and straightforward way of implanting a tumor and monitor its growth.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 4.1.1, 6.1.2

OPTIONAL: 
1.3. Andrean Simons: The direct implication of this technique is to assess the efficacy of certain therapy or challenge in anti-cancer research. Additionally, some aspects of these techniques are suitable for toxicity studies.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Ethics Title Card
1.4. All the in vivo procedures used in this study were approved by the Institutional Animal Care and Use Committee (IACUC) of the University of Iowa.

Protocol
2. Preparation and Maintenance of HNSCC Cell Line
2.1. To begin, thaw a frozen vial of mEERL (murine-E-E-R-L) cells in a pre-heated water bath at 37 degrees Celsius [1-TXT] and transfer them to a 15-milliliter conical tube containing warm culture media [2]. 
2.1.1. Talent putting vial in a pre-heated water bath TEXT: mEERL: HPV E6 and E7 together with hRas and luciferase
2.1.2. Talent transferring the cells to conical tube
2.2. Centrifuge the conical tube at 277 x g for 5 minutes at 25 degrees Celsius to remove the media [1]. Then, resuspend the cell pellet in 3 to 5 milliliters fresh media and transfer it to a T-25 cell culture flask [2]. 
2.2.1. Talent putting conical tubes for centrifugation Videographer: Obtain multiple takes as this shot is going to be re-used in 2.6.2
2.2.2. Talent resuspending and then transferring the cells into flask
2.3. Let the cells grow in a humidified incubator at 37 degrees Celsius and 5% carbon dioxide, expand to larger flasks, and passage every 3 days [1]. 
2.3.1. Talent expanding the cells to larger flask
2.4. When there are enough cells for the desired implantation into all mice, remove the flasks, discard the media, and gently rinse the cells PBS [2]. Then, add 4 milliliters of 0.25% trypsin-EDTA, and incubate at 37 degrees Celsius for 2 minutes [3]. 
2.4.1. Talent rinsing the cells with PBS
2.4.2. Talent adding trypsin-EDTA to the cells
2.5. Add fresh media to stop the trypsin reaction and collect the cell suspension in 50-milliliter conical tubes [1]. 
2.5.1. Talent adding fresh media and collecting the cell suspensions in conical tubes
2.6. Resuspend the cells in fresh media and count the cells [1]. Centrifuge once more [2], then add cold PBS to the cells to make a final concentration of 10 million cells per milliliter [3]. Keep the cell suspension on ice before injection [4].
2.6.1. Talent counting the cells
2.6.2. Reuse 2.2.1
2.6.3. Talent adding cold PBS to the cells
2.6.4. Talent keeping the cell suspension on ice
3. Tumor Implantation
3.1. Disinfect the flank area with an ethanol pad [1]. To inject cell suspension into mice, aspirate 100 microliters of cell suspension into the syringe and remove all the bubbles and dead space from the top [2]. Then, inject the cell suspension subcutaneously in a slow and steady manner into anesthetized mice [3-TXT]. Videographer: This step is important!
3.1.1. Talent disinfecting the flank area 
3.1.2. Talent removing all the bubble and dead space from the top of syringe 
3.1.3. Talent injecting cell suspension into mice TEXT: Anesthesia: ketamine (80 mg/kg) and xylazine (10 mg/kg) mix 
3.2. Place the animals in their respective cages and monitor them until they recover from anesthesia [1].
3.2.1. Talent placing the animal into cages 
4. Blood Collection and Serum Separation
4.1. To collect blood, grasp the loose skin over the shoulder using the non-dominant hand and puncture the submandibular vein with an 18-gauge needle or lancet. [1]. Videographer: This step is important!
4.1.1. Talent grasping the loose skin over shoulder and puncturing the vein 
4.2. Collect 200 to 300 microliters of blood into a 1.5-milliliter polypropylene microcentrifuge tube or serum separator tube [1]. After blood collection, apply gentle pressure to the puncture site until the bleeding has stopped. Return the mice to their respective cages and observe until they recover from anesthesia [2]. Videographer: This step is important!
4.2.1. Talent collecting blood into tube 
4.2.2. Talent applying gentle pressure to puncture site 
4.3. Let the collected blood to clot at room temperature for 20 to 30 minutes [1], then place the tubes on ice until they are ready to be centrifuged [2].
4.3.1. Talent keeping the tube at room temperature
4.3.2. Talent keeping the tubes on ice
4.4. Centrifuge the clotted blood at 1540 x g for 15 minutes at 4 degrees Celsius [1] and carefully collect the serum layer from the top [2].
4.4.1. Talent keeping the tubes for centrifugation.
4.4.2. Talent collecting serum layer from the top.
5. Multiplexing of Collected Serum
5.1. Thaw the serum or plasma samples while keeping them on ice, then centrifuge the samples at 1540 x g for 5 minutes at 4 degrees Celsius to sediment any cell debris [1] and carefully collect the serum layer from the top [2].
5.1.1. Talent keeping the tubes for centrifugation
5.1.2. Talent collecting serum layer from the top
5.2. Place the multiplex kit at room temperature and perform the assay according to the manufacturer’s protocol [1]. 
5.2.1. Talent placing the kit on a lab bench
6. Collection of Tumor and Inguinal Lymph Node and Preparation of Single-Cell Suspension
6.1. Lay each mouse on its back and spray 70% ethanol on the abdominal area skin [1]. Use forceps and scissors to cut the tumor out from the left side of the mice and the lymph node from the right side [2]. If the tumor is big, cut it into small pieces and take about 500 to 600 milligrams of the tissue [3]. Videographer: This step is important!
6.1.1. Talent laying each mouse on back and spraying ethanol on abdominal skin
6.1.2. Talent cutting the tumor and lymph node out from the mice 
6.1.3. Talent cutting tumor into pieces
6.2. Place the tissues onto the respective dissociator tubes containing 3 to 5 milliliters of RPMI media. Homogenize the tissue using an automated dissociator [1]. Videographer: This step is important!
6.2.1. Talent homogenizing the tissue using an automated dissociator 
6.3. After homogenization, filter the cell suspension through a 70-micrometer filter into a 50-milliliter conical tube [1]. Centrifuge at 277 x g for 5 minutes at 25 degrees Celsius to remove the media [2]. Wash and resuspend the cells in 1 to 2-milliliter of cold PBS [3]. Videographer: This step is important!
6.3.1. Talent transferring the cell suspension through filter into conical tube 
6.3.2. Talent keeping the tubes for centrifugation
6.3.3. Talent washing and resuspending the cells in PBS
7. FACS Staining of Single-Cell Suspension
7.1. Use 0.4% trypan blue staining to count the viable cells in a hemocytometer [1]. Calculate the volume required to get 2 to 3 million cells and transfer them to the respective FACS tube [2].
7.1.1. Talent counting the cells hemocytometer
7.1.2. Talent transferring the cells into FACS tube
7.2. Centrifuge counted cells at 277 x g for 5 minutes at 25 degrees Celsius [1]. Decant the supernatant and resuspend the cells into 300 microliters of PBS [2]. Add 0.5–1 microliter of zombie dye per tube and incubate at room temperature for 20 minutes in the dark [3].
7.2.1. Talent keeping the tubes for centrifugation Videographer: Obtain multiple takes of this shot as it will be used in 7.4.1 and 7.6.1
7.2.2. Talent decanting the supernatant and resuspending the cells in PBS
7.2.3. Talent adding zombie dye per tube
7.3. Centrifuge the cells [1] and wash them with 1 to 2 milliliters of FACS buffer and resuspend them into 200 microliters of FACS buffer [2].
7.3.1. Reuse 7.3.1
7.3.2. Talent washing and resuspending the cells in FACS buffer
7.4. Add Fc-receptor blocker according to the manufacturer’s protocol and incubate the cells for 10 minutes [1].
7.4.1. Talent adding Fc-receptor blocker to the cells
7.5. Centrifuge again at previously described settings [1] and wash the cells with 1 to 2 milliliters of FACS buffer. Add the antibody cocktail and incubate for 30 minutes at 4 degrees Celsius in the dark [2].
7.5.1. Reuse 7.3.1
7.5.2. Talent adding antibody cocktail to the cells
7.6. After the incubation, centrifuge [1] and wash the cells with 1 to 2 milliliters FACS buffer. Add 300 to 400 microliters of 2% paraformaldehyde solution and resuspend for fixation [2]. Store the cells for a couple of days at 4 degrees Celsius or analyze immediately by multicolor flow cytometer [3].
7.6.1. Reuse 7.3.1
7.6.2. Talent adding PFA to the cells
7.6.3. Talent storing the cells at 4 degrees



Results
8. Results: IL-1α Antitumor Activity in HNSCC Mouse Model 
8.1. In this study, the antitumor activity of polyanhydride IL-1-alpha in a syngeneic mouse model of HNSCC was investigated. Recombinant IL-1α significantly slowed mEERL tumor growth [1].
8.1.1. LAB MEDIA: Figure 1A
8.2. Although weight loss was observed in the treated mice, it was restored after treatment withdrawal [1]. IL-1-alpha-NPs did not induce a significant antitumor effect compared to saline or blank-NPs [2]. This was accompanied by weight loss, although not as prominent as recombinant IL-1α [3]. 
8.2.1. LAB MEDIA: Figure 1A and Figure 1B Video editor: Highlight Figure 1B
8.2.2. LAB MEDIA: Figure 1A and Figure 1B Video editor: Highlight Figure 1A
8.2.3. LAB MEDIA: Figure 1A and Figure 1B Video editor: Highlight Figure 1B
8.3. Mice treated with recombinant IL-1-alpha survived significantly longer than those from the other treatment groups [1]. 
8.3.1. LAB MEDIA: Figure 1C
8.4. Additionally, circulating levels of IL-1-alpha, IL-1-beta, and IFN-gamma were higher in recombinant IL-1α -treated mice compared to the other treatment groups. These results suggest that improvements in the IL-1α -NP with regard to antitumor efficacy are warranted [1].
8.4.1. LAB MEDIA: Figure 2


Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements
9.1. M M Hasibuzzaman: Having equal-sized tumors across the experimental groups is the most important thing. To achieve this, the injecting tumor cells and the injection site should be consistent in all the animals.
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.3

9.2. Andrean Simons: This technique and its variants are well accepted and widely used by basic scientists in the cancer research field to test promising new therapeutics.
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

9.3. M M Hasibuzzaman: This method can be modified to a bilateral tumor model by injecting tumor cells on both the left and the right flank, allowing intra-tumor drug or radiotherapy administration and monitoring abscopal responses.
9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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