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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? N

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N

C.  Which steps of your protocol will viewers benefit most from having filmed? 1.1 to 5.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 4.6
E.  Will the filming need to take place in multiple locations? Yes, adjacent but connected buildings; 0.2 mile
1. Introduction (Schematic Overview and Interview)

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

The overall goal of this procedure is to develop a model of infection-dependent oral inflammation that is mediated by pathologic Th17 cells. (Intro)  This is accomplished by first injecting Th17 cells into immunodeficient mice. (P1)  The next step is to grow the Candida albicans fungus (P2), collect the blastospores and prepare them in PBS. (P3)  The final step is to orally infect the mice with the blastospores to drive the proliferation of injected Th17 cells and induce oral inflammation. (P4) The results show that Th17 injected mice succumb to weight loss and tongue inflammation based on flow cytometry and immunohistochemistry analysis of the tongue. (P5)

Video editor:

P1 – Use the provided graphics.  Show one then the other.  Animate the red fading onto the cups, then animate the syringe getting injecting the mouse’s skin.
P2 – First graphic for P2.  Animate the flesh color disc in the beaker “growing” from a plain yellow solution.

P3 – Show the next two graphics in the P2 column.  There’s nothing to animate.  Just fade between them.  BTW, the titles are all worth using to this point.
P4 – Use the P3/P4 column of graphics.  Animate tweezers pushing ball, animate the solution in tube soaking into ball and animate the ball being pulled out by the tweezers.  The ball is then set into the mouth of the mouse.  Create a mouth for the mouse and have it open and reveal a tongue.  Animate the ball being positioned below the toungue.

P5 – Begin with Fig 2 and switch to Fig 5 at “immunohistochemistry” in the narrative.
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Pushpa Pandiyan: The implications of this technique extend toward therapy for oral immunopathology, because this model may also be applicable in studying oral Th17 immunopathology in general in the context of other oral diseases.  

1.2. Pushpa Pandiyan: Demonstrating the procedure will be Natarajan Bhaskaran, a postdoc from my laboratory.  

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

IN ONE OF THE SHOTS I WAS TOLD AFTER THE FACT THAT NATARAJAN RECAPPED THE NEEDLE IN THE SYRINGE. WE USUALLY DON'T DO THAT.   IT WAS TOO LATE TO RETAKE.  PLEASE DELETE THAT PART OF THE SHOT. 
Protocol (read by voice talent at JoVE):

2. Reconstituting Rag1-deficient Mice with Th17 Cells
2.1. This procedure requires FACS-sorted naïve T-cells and, optionally, T​-reg cells.

2.1.1. WID: talent arriving to bench with cells

2.2. To establish Th17 cells, culture CD4-positive, CD44-low, CD62L-high, CD25-negative, naïve T-cells in U-bottom 96-well plates at 30,000 cells per well in Th17 conditions for three to four days.  (TEXT: See text protocol for media formulation.)
2.2.1. MED: adding media to cells to culture

2.2.2. MED: loading 96 well plates with cells

2.2.3. CU: completing the loading of the plate

2.3. As a control, the naïve T-cells can be cultured along with 30,000 CD4-positive, CD25-positive, Foxp3-positive T-reg cells in the same culture conditions to generate Th17 cells. (TEXT: See text protocol for media formulation.)
2.3.1. MED: preparing co-culture mix

2.3.2. MED: loading co-culture mix to 96 well plate

2.4. After four days of culturing, collect the Th17 cells using a pipette.  Set aside a small aliquot to examine their viability.   Suspend these cells in half-a-milliliter of RPMI and add 100 nanograms of propidium iodide to them for FACS analysis.
2.4.1. WID: arrives to hood with plates

2.4.2. MED: removing T17 cells from plate, and taking an aliquot from pool 

2.4.3. MED: take an aliquot of cells in RPMI and add propidium iodide; Similarly, restimulate another aliquot of cells according to the text protocol to examine their phenotype.
2.5. The main bulk of the cells is harvested and prepared for cell injection.

2.5.1. MED: setting up stimulation conditions for cells Harvesting the cells using multichannel pipette.
2.6. The main bulk of the cells should be washed in PBS and centrifuged, (TEXT: 480 x g, 6 min, 4 ºC) then prepared for injection into the mice, at 10 million cells per milliliter in cold PBS.
2.6.1. MED: washing cells with PBS

2.6.2. MED: arriving to bench with tube of cells, discarding supernatant and resuspending cell pellet in PBS 

2.7. Inject the mice (TEXT: 6-8 week old CD45.2 Rag1-/-) with 100 µL of the cell suspension intraperitoneally using a 25 Gauge needle.  Other mice should be injected with PBS or with control Th17/T-reg co-cultured cells.  Plan to infect the mice with C. albicans in three to five days.
2.7.1. CU: loading syringe with cell suspension, attaching needle (IF THE PERSONNEL RECAPPED THE NEEDLE, PLEASE DELETE THAT PART OF THE SHOT)
2.7.2. MED: injecting mouse with cells

2.7.3. MED: loading syringe with PBS

3. Harvesting C. albicans 
3.1. The day before infecting the mice with C. albicans, disperse five colonies of the CAF2-1 lab strain in 100 µL of sterile PBS and add the suspension to 20 ml of sterile broth.  (TEXT: yeast-nitrogen base - a.a,, + peptone, + dextrose)  Let the inoculated media grow overnight at 30 ºC with 130 rpm of agitation.
3.1.1. WID: establish talent at hood 
3.1.2. MED: collecting and dispersing colonies, then adding broth

3.1.3. WID: setting up media for overnight growth, applying agitation  

3.2. The next day, collect 10 ml of the culture in a 15-ml tube.  Then, centrifuge the aliquot at 1,900 G for 5 minutes at room temperature.  The pellet contains the blastospores and the supernatant should be discarded.

3.2.1. WID: arriving to hood with grown up culture; 
3.2.1b
[split shot] transfer the cells to 15 ml tube

3.2.2. WID: setting up centrifugation

3.2.3. ECU: side view of spun down tube, pipette aspirates away supernatant
3.2.4. [added] Add PBS and resuspend the pellet
3.3. Pool all the collected blastospores into 10 ml of sterile PBS and transfer a 20 µL aliquot to a microfuge tube.  Add 20 µL of 2X PFA to the aliquot and after 15 to 20 minutes of fixation, count the blastospores using a hemocytometer.

3.3.1. CU: adding PBS to pellet, mixing, then taking aliquot

3.3.2. MED: adding aliquot to smaller tube, then adding PFA to smaller tube and setting aside

3.3.3. MED: arriving to bench and taking drop of PFA+aliquot to hemocytometer slide

3.4. During the fixation time, wash the bulk of the blastospores with PBS at least two more times. (TEXT: 1900 x g, 5 min, RT)

3.4.1. WID: washing bulk of blastospores with PBS

3.5. Store the blastospore pellets in an ABSL1 hood at room temperature, until the count is known.  Then, resuspend the blastospores in room temperature PBS at 200 million cells per milliliter.  Keep the cells at the ready to infect the mice.
3.5.1. MED: setting up blastospore tube in hood for infection
3.5.2. CU: taking 20 million blastospores in 50 microliter volume.
3.5.3. MED: adding a cotton ball to the tube.
4. Mice Infection
4.1. This method has been reviewed previously, but will be revisited briefly in this section.  First anesthetize the mice (TEXT: 80 mg ket + 8 mg xyl / kg), confirm their anesthetized state and apply ophthalmic ointment.  Application of ointment should be repeated after 45 minutes.

4.1.1. WID: removing mice from the cage an weighing; 4.1.1b Injecting anesthetic agent (IF THE PERSONNEL RECAPPED THE NEEDLE, PLEASE DELETE THAT PART OF THE SHOT)
4.1.2. ECU: toe pinch

4.1.3. MED: applying ophthalmic ointment, show that there are a few mice being worked on in parallel

4.2. Next, subcutaneously inject a milliliter of saline for hydration.

4.2.1. CU: Show injection location and perform the injection (IF THE PERSONNEL RECAPPED THE NEEDLE, PLEASE DELETE THAT PART OF THE SHOT)
4.3. Working one mouse at a time, first infect the sham group and then the Candida group.   Prepare a 3-mm diameter cotton ball by saturating it with 50 µL of PBS or blastospore suspension.  Then, access the base of its tongue and put the cotton ball there.

4.3.1. MED: organized mice to be inoculated on bench

4.3.2. CU: wetting cotton ball with blastospore suspension

4.3.3. ECU: revealing base of tongue and positioning cotton ball 

4.4. Make sure the tongue is withdrawn inside and away from the teeth, so it is not lacerated.

4.4.1. ECU: manipulating tongue away from teeth; revealing base of tongue and positioning cotton ball.
4.5. Then, transfer the mouse to its own recovery cage on a warm pad.  Corn cob bedding should not be used in the cage, or the heat pad will not transfer sufficient heat. Four feet above the recovery cages, position a heat lamp.
4.5.1. MED: putting mouse in recovery cage
4.5.2. CU: cage detail with mouse and heat pad below
4.5.3. MED: positioning heat lamp above recovery cage
4.6. The cotton ball must stay in place for 90 minutes. Each mouse should have its own 90 minute countdown timer.  During this time each mouse should be flipped side to side every 15 minutes, to prevent lung congestion. 
4.6.1. MED: starting a timer by recovery cage

4.6.2. WID: talent loading mouse into a different recovery cage, several set up, several timers set up too

4.6.3.  MED: flipping mice in a couple of different cages, responding to timer

4.7. Pushpa Pandiyan:  The single most critical step during the infection is to ensure that the cotton ball stays in place during the whole inoculation time.

4.7.1. WID: Interview near bench

4.8. If a mouse begins to recover from the anesthesia prematurely, re-anesthetize it using only ketamine.  (TEXT: 40 mg ket / kg)

4.8.1. WID: loading syringe with ket

4.8.2. MED: providing a mouse an extra ket injection

4.9. After 90 minutes, remove the cotton ball and observe the animal’s recovery. 
4.9.1. CU: removing a cotton ball from mouth
4.9.2. MED: disposing of cotton ball and watching mice recover
4.10. Once recovered, administer an additional milliliter of saline at two locations on the back, for added hydration.  
4.10.1. WID: loading saline syringe (IF THE PERSONNEL RECAPPED THE NEEDLE, PLEASE DELETE THAT PART OF THE SHOT)
4.10.2. CU: injecting saline in two places on awake animal’s back
4.11. After the procedure, up to five sham-inoculated mice may share a cage.
4.11.1. WID: moving mice from recovery cages to housing cages
5. Tregs​ is Required with Th17 to clear Candida Infections
5.1. Using naïve T-cells derived from Thy1.1 or CD45.1 mice, the described procedure was followed and the injected T-cells were tracked using their respective markers.  Co-transferred T-regs were derived from CD45.2 mice, and were also tracked by that marker.  Only the Candida-infected mice exhibited recruitment and expansion of the injected Th17 cells.

5.1.1. LAB MEDIA: Fig 1A (Pandiyan. Fig1A.pptx)
5.2. After infection, weight loss was tracked.   The mice injected with only Th17 cells lost weight progressively and some had to be euthanized, whereas weight-loss in other groups eventually stopped.
5.2.1. LAB MEDIA: Fig 2 (Pandiyan. Fig2.pptx)
5.3. Mice that were injected with the T-regs co-culture showed far fewer TNF-alpha producing cells four days after the infection.  Prolonged presence of TNF-alpha producing cells shows that the Th17-only injected mice had unresolved infections and inflammation.

5.3.1.       LAB MEDIA: Fig 4A (Pandiyan. Fig4A.pptx)
5.4. The tongues of the T-regs injected mice also showed far fewer inflammatory infiltrates and less fungal growth at the same time point.  Prolonged presence of inflammatory infiltrates shows that the Th17-only injected mice had unresolved infections and inflammation.

5.4.1.       LAB MEDIA: Fig 5 (Pandiyan. Fig5.pptx)
6. Conclusion (said by authors on camera)

6.1. _______: Once mastered, this infection technique alone can be done in 2.5 hours for 4 mice, plus an additional 15 minutes for each additional mouse to be infected.
Please select a reader.
Provided Media

5.1.1. LAB MEDIA: Fig 1A (Pandiyan. Fig1A.pptx)

5.2.1. LAB MEDIA: Fig 2 (Pandiyan. Fig2.pptx)

5.3.1. LAB MEDIA: Fig 4A(Pandiyan. Fig4A.pptx)

5.4.1. LAB MEDIA: Fig 5(Pandiyan. Fig5.pptx)

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.
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