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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol include software usage? Y
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. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
3.2.-3.4., 3.6.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1 Ensure success by familiarity with anesthesia machine, mouse handling, and stereotaxic apparatus with attached nose cone.
3.4 Ensure success by placing objective near paw without making contact before searching for focal plane in eye pieces.
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Thomas Szabo-Pardi: Our protocol allows us to visualize how fluorescently-tagged cells respond to an inflammatory peripheral stimulus in a live animal in real time [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Thomas Szabo-Pardi: Two-photon imaging allows visualization deep into the tissue of a live specimen, preserving the integrity of the cells and their microenvironment and providing an accurate representation of the biological system [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Ashley Andrew: Breathing moves the paw over time, causing blurriness and a loss of the focal plane. Be sure to affix the paw firmly with tape to a stable surface before imaging [1].

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.4. Nilesh Agalave: Individuals may struggle to find the focal plane of interest.  Make sure that the objective is close to the paw without touching and is directly above the injection site [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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

1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Texas at Dallas.


Section - Protocol
2. Imaging Setup
2.1. Before beginning the procedure, turn on the multiphoton system [1] and select the 25x objective [2].
2.1.1. WIDE: Talent turning on system
2.1.2. MED: Talent selecting objective
2.2. Place a stereotaxic apparatus onto the stage of the multiphoton microscope [1] and connect the apparatus to an anesthesia delivery machine [2].
2.2.1. MED: Talent placing apparatus onto stage
2.2.2. MED: Talent connecting apparatus to anesthesia delivery machine
2.3. Place a piece of matte black paper on the surface of the apparatus as a connection point for the mouse paw [1] and set the resonant scanner with a fixed scan area of 512 x 512 micrometers [2].
2.3.1. CU: Paper being placed
2.3.2. MED: Talent setting scan area

2.4. Tune the excitation lasers to the 930- and 1100-nanometer excitation wavelengths for green and red fluorescent protein signals, respectively [1], and use a dichroic mirror of 690-1050 nanometers to direct the light path of both excitation lasers to the single objective [2], allowing the 930-nanometer-tuned excitation laser to be reflected to the main scanner [3] and the 1100-nanometer-tuned laser to pass directly into the main scanner [4].

(Author Comment: For all of 2.4. We took a video of this however we feel that a screen recording of this step would give a better representation of the step so we have created and uploaded a screen recording for this step.) (Editor: If the provided screen capture looks good enough, please use it where applicable)

2.4.1. MED: Talent turning laser(s), with monitor visible in frame
2.4.2. CU: Mirror being placed/adjusted
2.4.3. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize/connect Infrared Laser 1 box to Mirror box and Main Scanner box
2.4.4. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize/connect Infrared Laser 2 box to Main Scanner box

2.5. Then set the laser power of FITC (FIT-sea) to 5% and green fluorescent protein to 20% [1] and turn off the overhead lights [2].

2.5.1. SCREEN: To be provided by Authors: FITC power being set to 5% and GFP being set to 20% 
2.5.2. MED: Talent turning off lights

3. In Vivo Imaging

3.1. For in vivo imaging, anesthetize the mouse as outlined in the text protocol [3.1.0]. Confirm a lack of response to toe pinch in the anesthetized mouse [1-TXT] and place the mouse in the stereotaxic apparatus with access to a nose cone [2].

3.1.0. [Added Shot]: Added a video placing the mouse into the anesthesia induction chamber. TEXT: Anesthesia: 5% - 1.5-2% isoflurane
[bookmark: _GoBack]
3.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: 5% - 1.5-2% isoflurane
3.1.2. MED: Talent placing mouse into apparatus Videographer: More Talent than mouse in shot

3.2. Use black tape to firmly affix the hind paw to the piece of black paper on areas both proximal and distal to the area of interest [1], making sure the plantar surface of the paw is unobstructed and facing up toward the objective [2].

3.2.1. CU: Paw being taped
3.2.2. CU: Shot of plantar surface facing up

3.3. Place a generous amount of water-based lubricant onto the plantar surface of the paw [1] and touch the objective to the lubricant to create a column of liquid between the paw and the objective [2].

3.3.1. CU: Lubricant being placed
3.3.2. CU: Objective being touched to lubricant

3.4. Use the FITC excitation light to focus into the dermal layer of the paw [1], confirming that the tandem timer-Tomato-tagged fibroblasts can be visualized [2].

3.4.1. CU: Shot of laser light appearing on/illuminating paw
3.4.2. SCREEN: To be provided by Authors: Shot of fluorescent fibroblasts 

3.5. Image the area of cells located just below the plantar surface of the hind paw with both lasers and acquire a 15-minute time-lapse of about 5-10 z-slices at approximately 1 micrometer per slice to establish a baseline representation of the environment [1].

3.5.1. SCREEN: To be provided by Authors: Cells being imaged/z-slices being acquired 

3.6. When the baseline imaging has been obtained, load a 25-microliter glass Hamilton syringe with 5 micrograms of FITC-conjugated lipopolysaccharide, or LPS (L-P-S), per 20 microliters of PBS [1-TXT] and administer the solution by intraplantar injection into the experimental hind paw without disturbing the paw position [2].

3.6.1. MED: Talent loading syringe TEXT: See text for all reagent preparation details
3.6.2. CU: LPS-FITC being injected

3.7. Then image an area of cells located just below the plantar surface of the hind paw with both lasers and acquire a 60-120-minute time-lapse of about 5-10 z-slices at approximately 1 micrometer per slice to identify the cell-mediated intraplantar uptake of LPS-FITC [1].

3.7.1. SCREEN: To be provided by Authors: Cells being imaged/slices being acquired



Section – Results
4. Results: Representative FITC-LPS Uptake 

4.1. As there is no inherent fluorescence by the cells within the dermal layer [1], a myriad of cells in the dermal layer of the hind paw can be observed taking fluorescently-tagged LPS after intraplantar injection in a wild type mouse [2].

4.1.1. LAB MEDIA: Video Figure 3 or 4
4.1.2. LAB MEDIA: Video Figure 1 or 2

4.2. After LPS-FITC injection, only fibroblast-specific protein 1-positive fibroblasts expressing Toll-like receptor 4 bind [1] and uptake the injected protein [2], with a high level of co-localization with the tandem dimer-Tomato tag expressed by these cells [3].

4.2.1. LAB MEDIA: Video Figure 5: JoVE Video Editor please emphasize some red signal
4.2.2. LAB MEDIA: Video Figure 5: JoVE Video Editor please emphasize some green signal
4.2.3. LAB MEDIA: Video Figure 5: JoVE Video Editor please emphasize some yellow signal

4.3. In contrast, mice that have Toll-like receptor 4 knocked out of the entire body do not bind and uptake LPS after injection [1]. Indeed, cell silhouettes are visible after LPS-FITC injection, indicating that the drug is dispersing in the interstitial fluid around cells but is not actually being bound by a receptor [2].

4.3.1. LAB MEDIA: Video Figure 6
4.3.2. LAB MEDIA: Video Figure 5: JoVE Video Editor please emphasize some cell silhouettes

 



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Thomas Szabo-Pardi: (Step: 3.1.2) The most important thing to remember in this protocol is to ensure that the paw is immobilized, so there are no distortions in the video due to movement or respiration [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Thomas Szabo-Pardi: Using this procedure, the recruitment of fluorescently-tagged cells to an area after injury and the morphological changes in cells in response to a stimulus over time can be tracked [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Michael Burton: Two-photon imaging allows researchers to combine genetic reporter lines with fluorescently-tagged compounds to visualize and study how cells uptake and respond to an immune challenge in live animals [1]. 
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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