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1. Preparation of materials

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

1.1.1. Talent putting on lab coat and glovess and lab coat
Added shot 1.1.1.B: Talent cleans scissors and forceps with detergent. Slated- 

1.1.2. Talent sprays and wipes scissors and forceps with 70% ethanol Videographer note: Talent spraying scissors and forceps with 70% ethanolCU at the end
1.1.3. Talent drying scissors and forceps with a paper towel Videographer note: see shot in 10495

1.2. Prepare 50 mL of Hank’s Balanced Salt Solution, or HBSS, with 2% fetal calf serum, or FCS, by combining 1 mL of FCS with 49 mL of HBSS in a 50 mL tube [1-MED]. Mix by gently pipetting the solution up and down approximately 10 times [2-MED-TEXT].

1.2.1. Talent combines solutions; TEXT – Hank’s Balanced Salt Solution = HBSS, fetal calf serum = FCS
1.2.2. Talent mixes the solution by pipetting

2. Dissection and immune cell isolation

2.1. Dissect a euthanized mouse and remove its spleen as demonstrated in the JoVE video protocol “FACS Technology for splenic B lymphocytes separation” [1-Reuse-TEXT].

2.1.1. Use footage from FACS B lymphocyte protocol; Shots 1.4.1, 1.5.2 and 1.5.3. TEXT: See JoVE Video 10494: FACS Technology for splenic B lymphocytes separation

2.2. To isolate immune cells, first place the spleen on a 40 micrometer cell strainer in a Petri dish [1-MED]. Crush the spleen with a plunger to dissociate it into the dish [2-CU]. Recover the adhered cells by rinsing the plunger and the strainer with 1 mL of HBSS 2% FCS [3-MED].
2.2.1. Talent places the spleen on the cell strainer Videographer note: slated 2.1.1 tk 1
2.2.2. Talent dissociates the spleen Videographer note: CU and MED
2.2.3. Added shot: Talent rinses plunger and the strainer with solution


2.3. Then, pipet the dissociated spleen 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 the fluid to the 15 milliliter tube [3-MED over shoulder].

2.3.1. Talent pipets the dissociated spleen and fluid into the 15 mL tube
2.3.2. Talent washes Petri dish and collects the wash
2.3.3. Talent transfers fluid to tube Videographer note: also with 2.3.3 CU

2.4. Centrifuge the tube at 370 x g for 7 minutes at 10 degrees Celsius [1-MED-TXT], and then retrieve the tube carefully so as not to disturb the pellet [2-MED over shoulder]. 

2.4.1. Talent enters the settings into the centrifuge TEXT: 370 x g, 7 min, 10 C
2.4.2. Talent retrieves the tube from the centrifuge

2.5. Now remove the supernatant without disturbing the pellet [1-ECU] and discard the liquid in an appropriate waste container [2-MED].

2.5.1. Talent removes the supernatant with a pipet
2.5.2. Talent discards the supernatant 

2.6. Then, add 2 milliliters of potassium ammonium chloride to the centrifuge tube and pipet up and down to resuspend the pellet and lyse the erythrocytes [1-CU]. Wait for 2 minutes [2-MED], and then add HBSS 2% FCS to the resuspended pellet to obtain a total volume of 14 milliliters [3-MED].

2.6.1. Talent resuspends the pellet TEXT: NH4CL: 155 mM, KHCO3: 10 mM, Na2EDTA: 100mM
2.6.2. Talent starts timer set to 2 minutes
2.6.3. Talent brings total volume to 14 mL with HBSS 2% FCS

2.7. Repeat the centrifugation [1-MED-TXT]. Retrieve the tube carefully [2-MED over shoulder] and discard the supernatant [3-MED over shoulder]. Then, resuspend the pellet in 5 milliliters of HBSS 2% FCS by pipetting up and down [4-MED].

2.7.1. Talent places tube into the centrifuge TEXT: 370 x g, 7 min,   
    10C
2.7.2. Talent retrieves the tube from the centrifuge
2.7.3. Talent removes the supernatant with a pipet
2.7.4. Split shot: Talent discards supernatant…
2.7.5. Split shot: …and tTalent resuspends the pellet. Video editor: This was originally one shot (2.7.4). Now it is 2 shots and they are slated as shown here. 


2.8. Next, count the cells in the suspension. Add 5 microliters of trypan blue to 5 microliters of cell suspension and mix well by pipetting [1-MED]. Then, gently deposit a 5 microliter drop of diluted cell suspension between the cover glass and the Malassez (pronunciation: mal-uh-say) slide [2-CU].

2.8.1. Talent performs dilution
2.8.2. Talent places drop on slide


2.9.  With the microscope set to 40X magnification [1-CU], count the number of cells [2-SCOPE]. Adjust the cell concentration to 107 cells per milliliter by adding the appropriate volume of HBSS 2% FCS [3-MED].

2.9.1. Talent adjusts microscope to 40x setting 
2.9.2. Scope shot of cells on Malassez slide Video editor: This was not slated. Check the file name. 
2.9.3. Talent adjusting cell concentration

3. Adoptive cell transfer

3.1. To begin the adoptive transfer, transfer 2 milliliters of the cell suspension to a 5 milliliter collection tube [1-CU]. Centrifuge the tube at 370 x g for 7 minutes at 10 degrees Celsius [2-MED-TEXT], and then discard the supernatant [3-MED over shoulder]. 

3.1.1. Talent transfers cell suspension
3.1.2. Talent centrifuges tube; TEXT – 370 x g, 7 min., 10C
3.1.3. Talent discards the supernatant

3.2. Next, resuspend the pellet in 2 milliliters of phosphate buffered saline [1-CU] and centrifuge the tube at 370 x g for 7 minutes at 10 degrees Celsius [2-MED-TEXT]. Discard the supernatant [3-MED over shoulder], then resuspend the pellet in 200 microliters of phosphate buffered saline [4-CU].

3.2.1. Talent resuspends the pellet
3.2.2. Talent centrifuges the tube; TEXT – 370 x g, 7 min., 10C
3.2.3. Talent discards the supernatant
3.2.4. Talent resuspends the pellet

3.3. Using a 0.5 milliliter syringe with a 29G needle [1-CU], inject 200 milliliters of cell suspension into the experimental mouse intravenously into the retro-orbital blood sinus [2-ECU]. As a control, inject a second mouse in the same blood sinus with 200 microliters of phosphate buffered saline [3-ECU]. 

3.3.1. Talent withdraws 200 milliliters using 0.5 ml syringe.
3.3.2. Talent injects cell suspension in the retro-orbital sinus
3.3.3. Talent injects saline into control mouse. Video editor: Use take 4.

4. Cell harvest and staining

4.1. Four days after the adoptive transfer, euthanize the mice and remove the spleens [1-reuse]. Then, harvest the immune cells as described in Section 3 [2-reuse]. 

4.1.1. Shots from FACS Video 10494 (use 1.4.2 and 1.5.2) 
4.1.2. Shots from Section 3 2.2.2 and 2.3.1

4.2. Next, transfer 100 microliters of cell suspension from each mouse into two FACS tubes, labeled “control” and “transferred” [1-MED/CU]. Centrifuge the tubes at 370 x g for 7 minutes at 10 degrees Celsius [2-MED-TEXT], and then discard the supernatants [3-MED over shoulder].
4.2.1. Talent pipets cell suspensions into labeled FACS tubes. 
4.2.2. Talent centrifuges tubes; TEXT - 370 x g, 7 min., 10C
4.2.3. Talent discards supernatants

4.3. [bookmark: _GoBack]Now, prepare a mix containing the four antibodies at the dilution listed in Table 1 [1-MED]. Add [?] microliters of the mix to each tube [2-CU], and then incubate for 20 minutes on ice in the dark [3-MED over shoulder-TEXT].

4.3.1. Talent preparing antibody mix Video editor: Use take 2.
4.3.2. Talent adding appropriate amount to each FACS tube and
resuspending the pellet. 
4.3.3. Talent places tubes in refrigerator; TEXT – 20 min., 4C, dark

4.4. Next, add 1 milliliter of HBSS 2% FCS to each tube [1-CU] and then centrifuge the tubes at 370 x g for 3 minutes at 10 degrees Celsius [2-MED-TEXT]. 

4.4.1. Talent adds 1 milliliter of HBSS to each tube.
4.4.2. Talent centrifuges tubes.

4.5. Discard the supernatants [1-MED over shoulder], and then resuspend the pellets in 200 microliters of HBSS 2% FCS [2-CU]. Transfer the resuspended cells to new, labeled FACS tubes [3-CU].

4.5.1. Talent discards supernatant.
4.5.2. Talent resuspends cells in 200 microliters.
4.5.3. Talent transfer to new labeled FACS tubes.

4.6. Now, use flow cytometry, as shown in the FACS protocol, to evaluate the presence of CD45.2 positive lymphocytes [1-MED-TXT]
4.6.1. Talent adding tube to the FACS machine and performing flow cytometry. Please film a few min of this - talent should show the gating steps. We will pick relevant spots to show. TEXT: For details of flow cytometry see JoVE Video 10494: FACS Video editor: Use take 2.

5. Data analysis and results

5.1. Now we will determine the presence of CD45.2 lymphocytes that were isolated from the CD45.1 host spleen. 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 “transferred” file to display the cells recorded from that sample on a dot plot that displays forward scatter “SSC-A” on the Y axis and side scatter “FSC-A” on the X axis. Click on “polygon” to circle the lymphocyte populations. A new “subpopulation identification” window appears, click on OK. Now, set the y-axis to FSC-W and the x-axis to FSC-A [1-SCREEN]. Select the single cell population with the polygon tool as previously demonstrated [Added shot].   
5.1.1. Talent performs actions as written.
5.1.1B Added shot: Talent removes double cells

5.2. Next, double click on the circled population to create a new window for the selected cells. In the new window, select “CD45.2” on the Y and “CD45.1” on the X. Click on the ‘T’ icon and customize the axes to enlarge the plot. Next, click on “polygon” to circle the CD45.2-positive cells. IOn the “subpopulation identification” window, name your cell population “transferred cells” and click “OK”. IOn the same window, Clickclick on “polygon” to circle the CD45.1-positive cells. IOn the “subpopulation identification” window name you cell population “host cells” and click “OK” [1-SCREEN].
5.2.1. Talent performs actions as written. 

5.3. Next, double click on the CD45.2 circled population (“transferred population”) to create a new window for the selected cells. In the new window, select “CD3” on the Y and “CD4” on the X. Next, click on “polygon” to circle the CD4/CD3-positive cells. IOn the “subpopulation identification” window name your cell population “transferred CD4 cells” [1-SCREEN]. 
5.3.1. Talent performs actions as written.

5.4. Then repeat the previous analysis steps with “control mouse” file [1-SCREEN].
5.4.1. Talent repeats with control mouse file. Please do ALL steps and record – we will pick clips.

5.5. Finally, to visualize your cell populations, click on “Layout editor”. Drag the “transferred cells” and the “transferred CD4 cells” population from “transferred” and “control” files into the Layout Editor tab. A dot plot representing CD45.2+ cells and CD4 lymphocytes will appear. CD45.2 transferred cells should only appear in the “transferred mouse” dot plot [1-SCREEN].
5.5.1. Talent performs actions as written. 
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