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1. Preparation of materials and Dissection

1.1. To begin, put on anylaboratory gloves and the appropriate protective equipment including a lab coat and gloves [1-WIDE]. Next, wash a pair of dissecting scissors and forceps with 70% ethanol [2-MED] and dry them with a clean paper towel [3-MED over shoulder].

1.1.1. Talent puts on gloves and lab coat.   
1.1.2. Added shot: Talent spraying scissors and forceps with detergent solution
1.1.2 B.   Talent spraying scissors and forceps with 70% ethanol 
1.1.3. Talent drying scissors and forceps with a paper towel

1.2. Then, prepare 200 milliliters of HBSS 2% fetal calf serum or FCS by mixing 4 milliliters of FCS with 196 milliliters of HBSS [1-MED].

1.2.1. Talent prepares the solution

1.3. Pin a euthanized mouse in a supine position on a dissection plate [1-MED]. Using scissors and forceps, perform a longitudinal laparotomy to access the chest cavity [2-CU]. First, remove the heart to gain access to the thymus, which is located above the heart. Then, iIdentify the thymus, which is located above the heart and is composed of two white lobes [3-ECU]. Using forceps, carefully detach the thymus [4-ECU] and place it on a Petri dish with 5 milliliters of HBSS 2% FCS [5-MED-TEXT].

1.3.1. Talent pins mouse to dissection plate
1.3.2. Talent makes incision
1.3.3. Combined shots: Talent removes the heart. points the thymus with forcepsTalent removes the thymus. Video editor: 1.3.3 and 1.3.4 were filmed in one shot. 
1.3.4. Talent removes the thymus
1.3.5. Talent places thymus in Petri dish; TEXT – 5 mL HBSS 2% FCS

2. Immune cell isolation

2.1. To isolate the immune cells, first place the thymus on a 40-micrometer cell strainer in the Petri dish [1-CU]. Crush the tissue with a plunger to dissociate it into the dish [2-CU]. After this, rinse the plunger and strainer with HBSS 2% FCS to recover any adhered cells [3-Added shot].

2.1.1. Talent places thymus on cell strainer
2.1.2. Talent crushes thymus with plunger
2.1.3. Added shot: Talent rinses the strainer and plunger with solution

2.2. Then, pipet the dissociated thymus cells and fluid from the Petri dish into a 15-milliliter centrifuge tube [1-MED over shoulder]. Wash the Petri dish with 5 milliliters of HBSS 2% FCS [2-CU] and transfer this wash solution to the 15-milliliter centrifuge tube also [3-MED].

2.2.1. Combined shot: Talent pipets dissociated thymus into centrifuge tube. Talent washes dish and transfers the wash to the centrifuge tube. 
2.2.2. CU: Talent washes dish. Video editor: This action is also captured in 2.2.1.
2.2.3. Talent transfers fluid to centrifuge tube 

2.3. Next, centrifuge the tube at 370 x g for 7 minutes at 10 20 degrees Celsius [1-MED-TEXT]. Discard the supernatant [2-MED over shoulder] and resuspend the pellet in 2 milliliters of potassium ammonium to lyse the erythrocytes [3-CU] (TEXT: NH4CL: 155mM, KHCO3: 10mM, Na2EDTA: 100mM). Incubate for 2 minutes at room temperature on the benchtop [4-MED-TEXT], then bring the volume to 14 milliliters with HBSS 2% FCS [5-CU].

2.3.1. Talent places tube in centrifuge; TEXT – 370 x g, 7 min., 1020°C
2.3.2. Talent discards the supernatant Videographer note: tk 1 : CU , tk2 : MED
2.3.3. Combined shot: Talent resuspends pellet. Talent places tube in rack on bench top.
2.3.4. Talent places tube in rack on bench top; TEXT – 2 min. at room temperature Video editor: 2.3.3 and 2.3.4 were combined. Retain original TEXT from 2.3.4. 
2.3.5. Talent brings volume to 14 mL

2.4. Centrifuge the tube at 370 x g for 7 minutes at 1020 degrees Celsius [1-MED-Over-the-shoulder], then discard the supernatant, and resuspend the cells in 5 milliliters HBSS 2% FCS [2-CU]. Estimate the cell concentration using a Malassez slide as shown in the protocol for FACS isolation of B lymphocytes, and adjust the cell concentration to 107 cells per milliliter with HBSS 2% FCS. [3-CU-TEXT]. 

2.4.1. Talent places tube into centrifuge
2.4.2. Talent discards supernatant and adds HBSS 2% FCS
2.4.3. Use footage from FACS B lymphocyte protocol; TEXT – relevant time points in FACS protocol

3. Magnetic labeling of immune cells 

3.1. Transfer 500 microliters of cell solution into two FACS tubes [1-MED]. Label the first one tube, “non-enriched T cells”, and the second other tube, “enriched T cells” - which will be separated using magnetic labeling. Centrifuge the “enriched T cells” tube at 370 x g for 3 minutes at 1020 degrees Celsius [2-MED-TEXT]. 

3.1.1. Talent transfers 500 uL of solution to FACS tube
  3.1.1B Added shot: CU of the tube labels
3.1.2. Talent places tube(s) into centrifuge; TEXT – 370 x g, 3 min., 1020°C

3.1 B   Added VO and shots: Discard the supernatant [1-MED over shoulder] and resuspend the pellet in 250 microliters of biotin-coupled anti-CD3 antibody [2-MED-TEXT]. Then, incubate the mixture of cells and beads for 15 minutes at 4 degrees Celsius [3-MED]. Add 3 milliliters of HBSS 2% FCS to the tubes [1-MED over shoulder] and centrifuge them again at 370 x g for 3 minutes at 20 degrees Celsius [2-MED-TEXT]

3.1B.1 Talent discards the supernatant
3.1B.2 Talent resuspends pellet; TEXT – See Mix 1 in Table 1
3.1B.3 Talent places tubes on the ice
3.1B.4 Talent transfers 3 mL of HBSS 2% FCS to FACS tube
3.1B.5 Talent places tube(s) into centrifuge; TEXT – 370 x g, 3 min., 20°C


3.2. Discard the supernatant [1-MED over shoulder] and resuspend the pellet in 250 microliters of streptavidin-coupled beads following the recipe for Mix 2 in Table 1 [2-MED-TEXT]. Incubate the mixture of cells and beads for 20 minutes at on ice4 degrees Celsius in the dark [3-MED-TEXT]. 

3.2.1. Talent discards the supernatant
3.2.2. Talent resuspends pellet; TEXT – See Mix 2 ion Table 1
3.2.3. Talent places tubes in tube rack in refrigerator on ice; TEXT – 20 min., 4°C, dark

3.3. Next, add 3 milliliters of HBSS 2% FCS to the tube, pipetting up and down to mix, [1-MED over shoulder] and centrifuge again at 370 x g for 3 minutes at 1020 degrees Celsius [2-MED-TEXT]. Resuspend the pellet in 2 milliliters of HBSS 2% FCS [3-CU].
3.3.1. Talent pipets HBSS 2% FCS into tubes and pipets up and down to mix
3.3.2. Use 4.1.2 CU: Talent places the tube in the centrifuge. 
3.3.3. Talent resuspends pellets with 2 mL HBSS 2% FCS

4. Magnetic separation of CD3-positive cells

4.1. Place the column on the magnet [1-CU] and add 3 milliliters of HBSS 2% FCS to humidify the system [2-CU]. Then, pipet the stained cells into the column [3-MED]. After the cell suspension passes through the column [4-CU], wash the column three times with 3 milliliters of HBSS 2% FCS [5-MED over shoulder - TEXT].

4.1.1. Talent places column on magnet
4.1.2. Talent adds HBSS 2% FCS to column Videographer note: CU at the end
4.1.3. Talent pipets cells into column
4.1.4. Shot shows cells passing through column
4.1.5. Talent washes column; TEXT – Wash column 3 times

4.2. Next, remove the column from the magnet [1-MED] and place it in a 15-milliliter tube [2-CU]. To elute the target cells, add 5 milliliters of HBSS 2% FCS to the column [3-MED] and flush the column with a plunger [4-CU-TEXT]. Repeat this step with another 5 milliliters of HBSS 2% FCS [5-CU].   

4.2.1. Combined shot: Talent removes column from magnet. Talent places column in 15 mL tube. Video editor: 4.2.1 and 4.2.2 are combined in both takes of this shot. 
4.2.2. Talent places column in 15 mL tube 
4.2.3. Talent flushes column with plunger
4.2.4. Talent repeats column flush

5. Evaluation of target-cell enrichment by flow cytometry

5.1. To evaluate the effectiveness of target cell isolation, first transfer 500 microliters of eluted cell suspension to a FACS tube, and label it “enriched T cells” [1-MED]. Then, centrifuge both the “enriched” and “non-enriched” tubes at 370 x g for 7 minutes at 1020 degrees Celsius [2-MED over shoulder-TEXT]. Discard the supernatant [3-MED], then add 100 microliters of fluorescent antibody Mix 3 from Table 1 to both tubes [4-MED-TEXT]. Incubate the cells for 20 minutes on ice andat four degrees Celsius in the dark [5-MED-TEXT].

5.1.1. Talent pipets 500 uL of cells into FACS tube
5.1.2. Talent places FACS tube in centrifuge; TEXT – 370 x g, 7 min., 1020°C
5.1.3. Talent discards supernatant
5.1.4. Talent adds Mix 3 to tube
5.1.5. Talent places tube in refrigerator; on ice; TEXT - 20 min., 4°C, dark

5.2. Next, add 3 milliliters of HBSS 2% FCS to the tubes [1-CU] and centrifuge them at 370 x g for 3 minutes at 1020 degrees Celsius [2-MED]. Discard the supernatant , then resuspend the pellets in 250 microliters of HBSS 2% FCS [3-MED over shoulder]. Now, evaluate the CD3-positive cell enrichment rate using flow cytometry as shown in the FACS protocol [4-MED] Gate the cells based on their morphology, and circle the population with a low forward scatter and intermediate side scatter. Then, gate the CD3 positive-cells, and sort the cells [5-SCREEN]. 

5.2.1. Talent performs step Video editor: This was incorrectly slated at 5.1.1 take 1. The file name shows the correct shot number. 
5.2.2. Use 4.1.2
5.2.3. Talent resuspends pellet
5.2.4. Talent adds tube to machine
5.2.5. Talent performs steps


6. Data analysis (awaiting additional detail from authors)

6.1. Now we will determine the frequency of CD3+ lymphocytes among all thymocytes that were isolated from the mouse thymus [1-Reuse]. To start, double click on the FlowJo icon and drag the files for each tube in the “All Sample” window. Then, double click on the “Enriched T cells” file to display the cells recorded from that sample on a dot plot that displays forward scatter (FSC-A) on the YX axis and side scatter (SSC-A) on the XY axis. Click on “polygon” to circle the lymphocyte populations [2-SCREEN]. Next, double click on the circled population to create a new window. Select “FSC-W” on the Y axis and “FSC-A” on the X axis, and circle the FSA-W negative cells. In the “subpopulation identification” window, name your cell population “single cells” 
6.1.1. Reuse footage from cell isolation
6.1.2. Talent performs steps as written
6.1.3. Added shot: Talent performs the steps on the computer as described in the VO. 

6.2. Next, click “OK” on the “subpopulation identification” window, then double click on the circled population to create a new window. Select “CD3” on the Y axis, and circle the CD3-positive cells. IOn the “subpopulation identification” window name your cell population “T cells”. Repeat with the “Non Enriched T cells” file [1-SCREEN].
6.2.1. Talent performs steps as written

6.3. To visualize your cell population, click “Layout editor” and drag the “T cell” population from “Enriched T cells” and “Non Enriched T cells” files into the tab. Dot plots representing CD3+ lymphocytes will appear. CD3+ cells should only appear in the population of interest in the CD3+ enriched tube [1-SCREEN].
6.3.1. Talent performs steps as written

6.4. To evaluate the enrichment of CD3+ lymphocytes in the sorted cells, click on “Table editor”, and then drag the “T cells” population from “Enriched T cells” and “Non Enriched T cells” files into the table. On the “Statistic” menu, select “frequency of lymphocytes” cells to check the percentage of CD3+ cells in all lymphocytes, then click on “Create table”. Parameter values will appear in a new table. For the “Enriched T cells”, the frequency of CD3+ cells should be around 80% [1-SCREEN].
6.4.1. Talent performs steps as written

Summary

In this protocol, we purified thymic CD3 lymphocytes using magnetic technology. We first labelled thymocytes with anti-CD3 antibodies coupled with biotin. The biotin can be fixed with magnetic beads coupled to streptavidin, then after passage in a magnet, the CD3+ cell can be sorted. At the end of the experiment we verified by flow cytometry if after magnetic sorting, tube was enriched in CD3+ cells (around 80%). Collected cells can then be used for downstream experiments, such as cell culture, RT-qPCR, and cytotoxicity assays.
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