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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _____N____ 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_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps 

2.3, 2.4, 2.5, 4.3 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 4.3- Tail vein injection, see step 4.4 further details on how to ensure success in this procedure.

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to rapidly induce Type 1 diabetes in mice by transferring diabetogenic  T cells from transgenic mice into mice which lack endogenous T and B cells  (Intro). 
Begin by harvesting the spleens and lymph nodes from the donor mice, and purifying the CD4-positive T cells (P1: Use stock mouse, show the spleen/lymph nodes from schematic coming out of the abdomen. Then have the spleen move to the top of the box that says “Cell sorter,” have it disappear behind the box, then show blue cells coming out the bottom going into the test tube). 
Next, adoptively transfer the purified donor T cells into NOD.SCID recipient mice (P2: Use stock syringe, draw up the blue cells from the P1 test tube, then inject the blue fluid into the tail of a new mouse). 
Then monitor the recipient mice for type 1 diabetes development. (add last panel of figure  on urine analysis). 
Ultimately, this protocol can be used to study diabetes pathogenesis and to investigate therapeutic interventions (LAB MEDIA: Figure 3).
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Gregory Berry: Compared to other methods, the main advantage of transferring islet-reactive BDC2.5 CD4+ T cells into NOD.SCID mice is results of rapid and reproducible  type 1 diabetes development.   
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2.   Isolation of T cells from spleen and lymph nodes of BDC2.5 mice
2.1. For donors of the diabetogenic CD4-positive T cells, use 6-week-old pre-diabetic female BDC2.5 mice that have been determined to be diabetes-free by urine glucose measurement.
2.1.1. WIDE/MED: Talent positions mouse on dissection board.
2.2. To remove the spleen and lymph nodes, soak the fur with 70% ethanol, then cut the skin. 
2.2.1. MED/CU: Talent soaks the fur with 70% ethanol, then cuts and retracts the skin.
2.3. Retract the skin until the muscles of the front limbs are exposed. Near the base of the front limbs, 2 lymph nodes on each side should be visible. Carefully grasp each lymph node with small tweezers and remove it by trimming the connective tissue.
2.3.1. CU: Talent retracts the skin until the muscles of the front limbs are exposed.
2.3.2. ECU: Talent indicates the 2 lymph nodes (Note to video editor: label axillary and brachial). 
2.3.3. ECU: Talent carefully grasps a lymph node with small tweezers and removes it by trimming the connective tissue.

2.4. Next, make a 1-inch incision in the peritoneum using the small scissors. Now gently grasp the spleen in the center, carefully trim away the connective tissue and the attached fat. Then remove the spleen. 
2.4.1. CU: Talent makes a 1-inch incision in the peritoneum using the small scissors. 
2.4.2. ECU: Talent gently grasps the spleen in the center with a pair of small tweezers, and carefully trims away the connective tissue and attached fat, then removes the spleen. 
2.5. Place the spleens and lymph nodes in 10 mL of DMEM on ice.
2.5.1. MED/CU: Talent placea the spleens and lymph nodes in 10 mL of DMEM in a  15 mL conical tube, on ice.
2.6. With the end of a sterile 10 mL syringe plunger, gently press the lymphoid organs through a 70 micrometer cell strainer [Text over video: one spleen per strainer and 4-6 lymph nodes per strainer] to obtain a single cell suspension.
2.6.1. CU/ECU: With the end of a sterile 10 mL syringe plunger, Talent gently presses the lymphoid organs through a 70 micrometer cell strainer into  a 50 mL conical tube).
2.7. Rinse each strainer with 1 mL of DMEM several times to maximize the recovery of cells. Then transfer the collected cells into a 15 mL conical tube, and centrifuge at 400 x g for 7 minutes at room temperature. 
2.7.1. CU: Talent rinses the strainer with 1 mL of DMEM.
2.7.2. MED-over-the-shoulder: Talent transfers the collected cells into a 15 mL conical tube.
2.7.3. CU: Talent places cells in centrifuge and startsit at 400 x g for 7 minutes at room temperature. 
2.8. Re-suspend the cell pellet in 3 mL of ACK buffer. Now, incubate at room temperature for 5 minutes to lyse the red blood cells. 
2.8.1. ECU: Talent re-suspends the cell pellet in 3 mL of ACK buffer (show pellet size and color). 
2.8.2. MED/CU: Talent places tube on rack and sets timer for 5 mins. 

2.9. Now add 12 mL of DMEM, and pellet the cells by centrifugation. Wash the cell pellet once in 10 mL DMEM. 
2.9.1. ECU: Talent adds 12 mL of DMEM.  
2.9.2. MED: Talent removes samples from centrifuge. 

2.9.3. CU: Talent adds 10 mL DMEM to pellet (show color and size of pellet).. 
2.9.4. Talent adds 5 mL of FACS buffer to pellet (requested shot, but not needed because it is stated in the written protocol (step 2.1 from manuscript).

3. Fluorescence-activated cell sorting of diabetogenic CD4+ T cells from BDC2.5 mice

3.0.     Next, re-suspend the cells in 5 mL FACS staining buffer, and use a phase contrast microscope and hemocytometer to count the number of viable cells.
2.9.4. (move here) Adding 5 mL of FACS buffer to pellet [Video editors: Authors say that 2.9.4 was filmed, but they don’t remember if it shows the buffer being added or the tube coming out of a centrifuge.]
3.1. Now remove ~1 x 106 cells per staining control. Also stain the cells with mouse monoclonal antibodies  to sort for non-activated transgenic CD4-positive T cells. 
3.1.1. CU/ECU: Talent transfers ~1 x 106 cells into a  staining control (get shot of labeled tubes for  1 no color stain, 3 single color stains).
3.1.2. CU/ECU: Talent adds monoclonal antibodies to sample in 15ml tubes [get shot of labeled antibodies: anti-CD4 (APC), anti-TCR Vβ4 (FITC) and anti-CD62L (PE)]. 

3.2. Incubate all the samples at 4°C in the dark for 30 minutes. Now wash the cells with three times the staining volume of FACS buffer. Then resuspend the cell pellets in 300 µl of FACS buffer  [Text over video: 1-2 x 107 cells/mL] and place on ice.
3.2.1. MED: Talent places all the samples at 4°C in the dark.

3.2.2. CU: Talent adds three times the staining volume of FACS buffer.

3.2.3. ECU: Taent resuspends a cell pellet in 300 µl of FACS and places the tube on ice.

3.3. Next, pass the cell sample through a 35 micrometer cell strainer cap tube to remove cell clumps.  Process the samples for a cell sorter with a trained operator [Text  over video: CD4+TCR Vβ4+CD62L+ cells]. 
3.3.1. CU/ECU: Talent passes the cell sample through a 35-micrometer cell strainer cap tube.

3.3.2. MED: Talent  aliquots samples for a cell sorter. 
3.4. Talent: Allow about 3.0 hours, including setup time, to sort 1.5 x 108 cells  at a rate of 2 x 104 total events/sec. Expect ~2.5 x 106 non-activated transgenic CD4+ T cells per mouse after cell sorting on a cell sorter such as the BD FACSAria.

3.4.1. Interview style

3.5. Collect the sorted cells into 3 mL of DMEM. Record the absolute number of sorted cells, and centrifuge them for 7 minutes at 400 x g. Resuspend the cell pellets in sterile phosphate-buffered saline [Text over video: 2 x 106 cells/mL]  for the adoptive T cell transfer.
3.5.1. WIDE/MED: Talent approached bench with the sorted cells in 3 mL of DMEM in 15 mL tubes. 

3.5.2. MED-over-the-shoulder: Talent records the absolute number of sorted cells/

3.5.3.  CU: Talent places cells in  centrifuge set at 7 minutes at 400 x g. 
3.5.4. ECU: Talent resuspends the cell pellets in sterile phosphate-buffered saline   for the adoptive T cell transfer.
4. Adoptive transfer of diabetogenic CD4+ T cells from BDC2.5 mice

4.1. Using a 1 mL syringe and an 18 gauge needle, gently re-suspend the FACS-purified CD4- positive T cells. Load the 1 mL syringe. Then in preparation for injection, attach a 27½ gauge needle to the syringe.
4.1.1. CU: Using a 1 mL syringe and an 18 gauge needle, Talent gently re-suspends the FACS-purified CD4- positive T cells. 

4.1.2. ECU: Talent loads the 1 mL syringe. 

4.1.3. CU: Talent attaches a 27½ gauge needle to the syringe.
4.2. Restrain the NOD.SCID recipient mice, and wipe their tail with 70% ethanol to disinfect the injection site.  Then inject 1 x 106 purified CD4-positive T cells per mouse [Text over video: 500 µl PBS] into either of the lateral tail veins. 

4.2.1. MED: Talent restrains a NOD.SCID recipient mice, and wipes their tail with 70% ethanol.

4.2.2. CU/ECU: Talent injects 1 x 106 purified CD4-positive T cells into the lateral tail veins. 

4.3. Talent: Do not force the plunger. If the needle is located appropriately in the vein, the injection will take place with almost no resistance. 

4.3.1. Interview style

5. Monitoring recipient mice for hyperglycemia and T1D

5.1. Beginning five days after the T cell transfer, monitor the NOD.SCID recipient mice daily for development of Type 1 Diabetes.
5.1.1. WIDE/MED: Talent approaches bench with cage of mice.
5.2. Measure the urine glucose using reagent strips, according to the manufacturer’s instructions.

5.2.1. MED-over-the-shoulder: Talent measures the urine glucose using reagent strips.

5.3. Note that mice with two consecutive urine glucose readings of >250 mg/dl are considered diabetic.

5.3.1. CU/ECU:: Talent evaulates data set of consecutive urine glucose readings, andindicates a diabetis example.
6. Results:   Adoptive T-cell Transfer
6.1. In a typical experiment, each BDC2.5 donor mouse yields  ~2.5 x 106 naive transgenic CD4-positive T cells, after cell sorting. 

6.1.1. LAB MEDIA: Figure 2.

6.2. After adoptive transfer of diabetogenic CD4-positive T cells, the mice were monitored for urine glucose concentrations. The adoptive transfer of small numbers of cells from BDC2.5 donor mice induced type 1 diabetes in all NOD.SCID recipients, by day 11 [Text over video: 1-2 x 106 cells;  100% incidence]. 

6.2.1. LAB MEDIA: Figure 3 – trace data line from bottom to top. 

INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
7. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
7.1. Gregory Berry: Once mastered, this technique can be done in approximately 8 hours from organ harvest to T cell transfer, if it is performed properly.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

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, as well as an introduction to your videographer, closer to your filming date.

( 2011, Journal of Visualized Experiments


