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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N____ 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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___NA__

D.  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.) ___NA_

E.  Will the filming need to take place in multiple locations? (Y/N) ___Y___ If yes, how far apart are the locations? __interviews with authors will occur in a separate room on the same floor of the same building__

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to characterize the expansion of T follicular helper cells, germinal center B cells and plasma cells by flow cytometry in the Bm12 model of systemic lupus erythematosus, or SLE. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Jared Klarquist: This method can help answer key questions in the lupus field, such as whether targeting particular molecular pathways with therapeutics may slow or halt disease progression. 

1.2. Jared Klarquist: The main advantage of this SLE model is that it utilizes mice on a pure C57BL/6 background, so researchers can quickly and easily study disease progression in transgenic or knockout mouse strains in a relatively short period of time. .   

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Cincinnati Children’s Hospital Medical Center.
Protocol (read by voice talent at JoVE):

2. Final Tissue Harvest
2.1. After isolating and injecting Bm12 donor cells into mice [2.1.1-LM], determining the efficiency of grafting [2.1.2-LM] and euthanizing the mice according to the text protocol [2.1.3-WIDE/MED], lightly spray 70% ethanol to wet the abdomen of the mouse [2.1.4-CU].
2.1.1. LAB MEDIA Image of injecting Bm12 cells

2.1.2. LAB MEDIA Figure 6, bottom left panel with ‘2.9’ inside.  Include the CD45.1/CD45.2 and arrows.
2.1.3. Talent places euthanized mouse on bench

2.1.4. Film as written

2.2. With surgical scissors, make a small, superficial incision ~1 cm above the genitalia [2.2.1-CU].  Draw back the skin of the abdomen towards the sternum while keeping the peritoneal fascia intact [2.2.2-CU/ECU].
2.2.1. Film as written

2.2.2. Film as written

2.3. Fit a 5 ml syringe with an 18-gauge needle [2.3.1-CU].  With the needle directed up towards the animal’s head and at a 15-degree angle to the plane of the fascia, insert the needle into the lower right quadrant of the abdomen [2.3.2-CU/ECU].
2.3.1.  Film as written

2.3.2.  Film as written

2.4. Position the needle near the tip of the cecum to help prevent the needle from getting clogged with intestine while aspirating ascites [2.4.1-ECU].
2.4.1. Film as written

2.5. Next, carefully rotate the mouse on its side [2.5.1-CU] then slowly draw ascites into the syringe [2.5.2-CU/ECU].  Once ascites have been recovered, remove the syringe [2.5.3-CU] and record the aspirate volume from the markings on the side of the syringe [2.5.4-CU/ECU].
2.5.1. Film as written

2.5.2. Film as written

2.5.3. Film as written

2.5.4. Talent records the volume that is visible on the syringe

2.6. Discharge ascites into a 5 ml round-bottom tube [2.6.1-CU] and store on ice for later processing [2.6.2-MED/CU].
2.6.1. Film as written

2.6.2. Film as written
2.7. To harvest blood via a draw from the vena cava, or IVC as previously published, use dull forceps to gently move the intestines to the left side of the mouse, uncovering the IVC [2.7.1-CU-TXT].  

2.7.1.  Film as written (TEXT: Hoff et al., Lab Animal 29 (10), 47-53 (2000)), Editor, add text with ‘as previously published.’
2.8. Insert a 27.5 gauge needle fitted to a 1 ml syringe into the IVC and slowly draw 400-500 ul of blood [2.8.1-CU/ECU].  To minimize hemolysis, slowly inject blood into a 0.5 ml microcentrifuge serum or plasma collection tube [2.8.2-CU-TXT].
2.8.1. Film as written TEXT: keep on ice for later plasma separation

2.8.2. Film as written

2.9. To dissect additional relevant tissues, gently place the intestines back toward the right side of the animal, and pull on the pancreas to remove the spleen [2.9.1-CU].  Remove any pancreatic tissue or splenic lymph nodes which remain attached, [2.9.2-CU/ECU], then immediately after dissection, use a high precision balance to weigh the spleen as gross splenomegaly is a commonly reported parameter in mouse models of SLE [2.9.3-CU].
2.9.1. Film as written

2.9.2. Film as written

2.9.3. Film as written

2.10. Place lymphoid tissues into individual 1.5 ml tubes filled with 1 ml of complete medium on ice [2.10.1-CU].  
2.10.1. Film as written
2.11. Within 2 hours of collection, centrifuge the blood at 10,000 x g and 4 degrees C for 3 minutes [2.11.1-MED/CU].  Remove the serum and aliquot 10-20 ul per tube to minimize freeze-thaw cycles [2.11.2-CU].  Store at -80 degrees C for later analysis of ANA by ELISA [2.11.3-WIDE].

2.11.1. Talent places samples into centrifuge and sets speed and time

2.11.2. Film as written
2.11.3. Talent places tubes into -80 degrees C freezer; B need another version for 2.12.3 below

2.12. Next, centrifuge the ascites at 400 x g for 5 minutes [2.12.1-MED/CU].  With a 1 ml pipet, remove the supernatant and aliquot into several 0.5 ml tubes [2.12.2-CU].  Freeze at -80 degrees C for later analysis [2.12.3-FF].
2.12.1. Talent places tubes into centrifuge; B need another version for 2.15.2 below Just make sure the video shots show the accurate speed and time if they show the centrifuge come up to speed.  I cannot guarantee that I had the correct setting on every shoot.
2.12.2. Talent finishes removing supernatant and aliquots into several tubes

2.12.3. Use 2.11.3B here

2.13. Resuspend the cellular fraction in ~1 ml of complete medium [2.13.1-CU] and transfer 200 ul to a 96-well U-bottom plate for flow staining [2.13.2-CU].
2.13.1. Film as written

2.13.2. Film as written

2.14. Mash each spleen through 70 um cell strainers into separate tubes [2.14.1-CU] and use complete medium to rinse [2.14.2-CU].  Centrifuge at 400 x g for 5 minutes [____] before decanting the supernatant [___]. With 1 ml of cold RBC lysis buffer, resuspend the splenocytes for 1 minute and mix by gently rocking [2.14.3-CU].

2.14.1. Film as written
2.14.2. Film as written
2.14.3. Talent finishes resuspending splenocytes and gently rocks sample

2.15. Using cold complete medium, bring the volume up to 10 ml [2.15.1-CU] and centrifuge at 400 x g for 5 minutes [2.15.2-MED/CU] before decanting the supernatant [2.15.3-CU].  Use 5 ml of complete medium to resuspend the cell pellet [2.15.4-CU] and with a hemocytometer, count the cells [2.15.5-MED].
2.15.1. Film as written
2.15.2. Use 2.12.1B here

2.15.3. Film as written

2.15.4. Film as written

2.15.5. Talent places hemocytometer under scope and begins to count

2.16. Adjust the volume so that 200 ul contains 1-3 million cells [2.16.1-CU].

2.16.1. Film as written

2.16.2. LAB MEDIA Table 2

2.16.3. Talent at bench carrying out staining procedure

3. Flow Cytometry Staining
3.1. To stain for flow cytometry, transfer 1-3 million splenocytes in complete medium into individual 5 ml round-bottom tubes or into separate wells of a 96-well U-bottom plate [3.1.1-CU].
3.1.1. Talent transfers cells into tube or plate 

3.2. Centrifuge the plate at 500 x g and 4 degrees C for 3 minutes [3.2.1-MED/CU] then flick the supernatant from the plate into an appropriate biohazard container [3.2.2-MED/CU].
3.2.1. Talent places tubes or plates into centrifuge

3.2.2. Film as written

3.3. To resuspend the cell pellets, use 100 ul of flow buffer containing a fixable vitality dye at the manufacturer’s recommended concentration and purified anti-CD16/anti-CD32 antibody cocktail at 1 ug/ml [3.3.1-CU-TXT].
3.3.1. Talent adds flow buffer with dye and antibody to cells and resuspends - have dye and antibody stocks visible if possible (TEXT: 1% FBS in PBS)

3.4. Incubate the cells at 20-25 degrees C for 10 minutes protected from light [3.4.1-MED] then add 100 ul of cold complete medium to quench the viability dye [3.4.2-CU].
3.4.1. Talent sets tubes on bench to incubate

3.4.2. Film as written
3.5. Centrifuge the plate at 500 x g for 3 minutes [3.5.1-MED], then discard the supernatant into the biohazard container [3.5.2-MED/CU].  Resuspend the cells in 200 ul of flow buffer [3.5.3-CU] and centrifuge again [3.5.4-FF] before discarding the supernatant [3.5.5-FF].
3.5.1. Talent places plate into centrifuge; B need another version for 3.7.1 below

3.5.2. Film as written; B need another version for 3.7.2 below

3.5.3. Film as written

3.5.4. FREEZE FRAME from 3.5.1

3.5.5. FREEZE FRAME from 3.5.2, Editor, place side by side with 3.5.4 when mentioned

3.6. To quantify donor CD4 T cell and recipient B cell differentiation and expansion, use an extended antibody panel as shown here and stain cells for flow cytometry [3.6.2-LM]. Using 50 ul of flow buffer containing an antibody cocktail, resuspend the cells [3.6.1-CU].  Incubate at 4 degrees C for 20 minutes [3.6.2-WIDE] then add an additional 150 ul of flow buffer [3.6.3-MED/CU].
3.6.1. Film as written

3.6.2. Talent places plates in fridge; B need another version for 3.8.2 below; C need a version for cells in dark for 3.9.3 below
3.6.3. Film as written
3.7. Centrifuge at 500 x g for 3 minutes [3.7.1-MED], remove the supernatant [3.7.2-CU], and add 200 ul of flow buffer [3.7.3-CU] before spinning again [3.7.4-FF] and discarding the supernatant [3.7.5-FF].
3.7.1. Use 3.5.1B here

3.7.2.  Use 3.5.2B here

3.7.3.  Film as written

3.7.4. FREEZE FRAME from 3.7.1

3.7.5. FREEZE FRAME from 3.7.2, place side by side with 3.7.3 when mentioned

3.8. With 100 ul of 2% paraformaldehyde in PBS, resuspend the cells [3.8.1-CU] and incubate at 4 degrees C for 30 minutes [3.8.2-WIDE].  Add 150 ul of flow buffer and wash the cells as just demonstrated [3.8.3-MED/CU].
3.8.1. Film as written
3.8.2. Use 3.6.2B here

3.8.3. Talent finishes adding flow buffer and places tubes into centrifuge

3.9. Resuspend the cells in 200 ul of flow buffer and transfer to flow tube inserts or standard flow tubes [3.9.1-CU], add an additional 100-200 ul of flow buffer [3.9.2-CU] and store at 4 degrees C in the dark until carrying out flow cytometry [3.9.3-WIDE].
3.9.1. Talent finishes adding flow buffer and transfers cells to flow tubes

3.9.2. Film as written

3.9.3. Use 3.6.2C here

3.10. For reliable flow cytometry results [3.10.1-MED], acquire at least 1,000 donor cells per sample [3.10.2-CU]. For samples from genetically modified or otherwise manipulated mice that show minimal expansion of donor cells, collect an equivalent number of total lymphocytes, as collection of so many donor cells may not be feasible [3.10.3-MED]. 
3.10.1. Talent adds sample to flow cytometry

3.10.2. Number of donor cells collected on machine

3.10.3. Talent monitoring machine as cells being counted
4. Results: Characterization of T Cells, B Cells, and Plasma Cells in a Systemic Lupus Erythematosus Mouse Model 
4.1. As seen here, mice with SLE develop splenomegaly in as little as 14 days, exhibiting spleens 2-3 times the size of healthy mice in terms of mass and cellularity [4.1.1-LM].
4.1.1. LAB MEDIA Figure 2, Editor, for ‘mass and cellularity,’ point out the tall bars at day 14 in the left graph and then the right graph.
4.2. Splenocytes are sequentially gated on light scatter, elimination of doublets, viable cells, and CD4+TCRβ+ [4.2.1-LM]. Donor cells are distinguished from recipient cells based on CD45.1 and CD45.2 [4.2.2-LM]. 
4.2.1. LAB MEDIA Figure 3A, Editor, bring in the panels here one at a time from left to right

4.2.2. LAB MEDIA Figure 3B, bottom left, Editor, bring in the bottom left panel in B here

4.3. Most donor cells differentiate into CXCR5, PD1 double-positive T follicular helper cells, or Tfh [4.3.1-LM]. A portion of the recipient CD4 T cell population also differentiates into Tfh. The classification of Tfh can be confirmed using additional markers, including Bcl-6 and ICOS [4.3.2-LM].
4.3.1. LAB MEDIA Figure 3B, bottom right, Editor, add in the bottom middle and bottom right panel in B here
4.3.2. LAB MEDIA Figure 3C, Editor, point out the Bcl-6 and ICOS panels when mentioned
4.4. This graph illustrates that after an initial die-off and/or migration of transferred cells, the expansion of donor-derived Tfh is logarithmic, reaching 10-20 million cells in the spleens of mice 14 days after injection [4.4.1-LM].
4.4.1. LAB MEDIA Figure 3D, Editor, for ‘the expansion is logarithmic…’ point out the bars at 3, 7, and 14 days. 

4.5. CFSE-labeling of transferred lymphocytes demonstrated that donor CD4 T cells differentiate into Tfh early after activation as all divided cells observed at days 3, 7, and 14 upregulated CXCR5 and PD-1 [4.5.1-LM].  

4.5.1. LAB MEDIA Figure 4, Editor, point out days 3, 7, and 14 when mentioned.
4.6. As shown here, the expansion of donor-derived Tfh is accompanied by a corresponding accumulation of endogenous plasma cells and GC B cells [4.6.1-LM].  Plasma cell accumulation in the spleen is delayed compared to that of Tfh, exhibiting no increase over naïve animals on days 3 or 7 [4.6.2-LM].
4.6.1. LAB MEDIA Figure 5A, Editor, point out the top panels for plasma cells and the bottom panels for GC B cells
4.6.2. LAB MEDIA Figure 5B, Editor, point out the bars at days 3 and 7 when mentioned.
5. Conclusion (said by authors on camera)

5.1. Jared Klarquist: Following this procedure, one can efficiently test the roles of candidate genes and the efficacy of novel therapies in a well-characterized model of SLE.

5.2. Jared Klarquist: Once mastered, this technique can be performed in 2 days, if it is performed properly.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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