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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  No
Can you record movies/images using your own microscope camera? (Y/N) Yes
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) Yes but not filming that portion
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.6, 2.7, 3.4, 3.5, 4.1, 

4. 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.)
2.6, The tail vein injection is the hardest technical step for this protocol. Proper vein dilation with heat lamp, and the use of a 27 gauge catheter with proper blood back flow visualization ensure that the needle is placed properly and the solutions will enter the animal fully versus being captured in the tail.

5. Will the filming need to take place in multiple locations? (Y/N) Yes
If yes, how far apart are the locations? In the same building


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Katheryne E. Wilson: This protocol for in vivo immunofluorescence localization, or IVIL, assesses the in vivo biodistribution of diagnostic or therapeutic antibodies and antibody-based agents used in cancer research, diagnosis, and treatment [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes 2, 4 ,6, 7, and 8. We prefer 2 and 8)

1.2. Katheryne E. Wilson: In contrast to conventional immunofluorescence staining, where cellular expression of antigens is revealed ex vivo, the IVIL method elucidates how antibodies or antibody conjugates distribute in the living animal [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes are 2 and 3. We prefer 3)

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

1.3. Jennifer Wischhusen: This video will aid understanding of the overall workflow for the IVIL method and provides a visualization of subtle details enabling successful reproduction of the protocol for other applications and antibodies [1]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes are 3, 4, and 6)

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

1.4. Procedures involving animal subjects have been approved by the Institutional Administrative Panel on Laboratory Animal Care (APLAC) of Stanford University [1].

1.4.1. Title Card 
Section - Protocol
2. Intravenous Injection of Specific and Nonspecific Antibody Agents 
2.1. Observe mice from the desired cancer model for the appropriate tumor growth via palpation or caliper measurement before proceeding [1].
2.1.1. MED: Talent observes the mouse tumor. Avoid filming the mouse’s face. 
2.2. Purify rabbit anti-mouse B7-H3 and rabbit IgG isotype control antibodies on a desalting column to remove preservatives and storage buffers following manufacturer instructions [1].
2.2.1. CU: Desalting column as talent applies the antibodies to it.
2.3. Aliquot dosages of 33 micrograms of each antibody conjugate in individual microcentrifuge tubes [1].
2.3.1. CU: Microfuge tubes as talent aliquots 33 micrograms of each antibody conjugate into them. Use labeled tubes whenever possible for viewer clarity.
2.4. Following anesthetization as described in the text protocol, prepare for the tail vein inoculation of the antibody solutions [1]. Disinfect the tail of the animal by wiping three times with an alcohol wipe [2]. 
2.4.1. MED: Talent brings mouse to the inoculation area. Avoid showing the mouse’s face.
2.4.2. CU: Tail as talent wipes it three times with an alcohol wipe.
2.5. Dilate the tail veins by warming with a heat pad for approximately 30 seconds. Avoid heating the entire animal [1].
2.5.1. CU: Tail as talent uses a heat lamp to warm it.
2.6. Using a 27 Gauge tail vein catheter, insert the butterfly needle into one of the two lateral tail veins [1]. 
2.6.1. ECU: Tail as talent uses a tail vein catheter to insert the butterfly needle into one of the two lateral tail veins. Videographer and video editor: There will be visible blood backflow into the catheter at this point which is critical to visualize. (Videographer Comment: Take 1 had good backflow. Takes 2 – 4 had no backflow. Use a combination of Take 1 with another take)
2.7. Jennifer Wischhusen: Visualize blood back flow into the catheter to ensure that the needle is placed properly so that the solutions will fully enter the animal versus being captured in the tail [1].
2.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes are 2 and 3.)
2.8. Use a piece of surgical tape to carefully fix the tail with the inserted needle to the stage [1].
2.8.1. CU: Tail/needle as talent carefully fixes it to the stage with tape.
2.9. Flush the catheter with 25 microliters of sterile phosphate buffered saline [1]. Then, inject the antibody solution into the catheter using insulin syringes [2]. Flush the catheter once again with 25 microliters of sterile PBS [3].
2.9.1. CU: Catheter as talent flushes it with 25 microliters of sterile phosphate buffered saline. Videographer: the authors consider this an important step for visualization. (Videographer Comment: Take 3 and takes 5 are best)
2.9.2. CU: Insulin syringes as talent uses them to inject the antibody solution into the catheter. Videographer: the authors consider this an important step for visualization.
2.9.3. MED: Talent flushes the catheter again with PBS. Use labeled containers whenever possible for viewer clarity. (Videographer Comment: Take 3 is best)
2.10. Remove the needle from the tail and apply pressure to stop any bleeding [1].
2.10.1. CU: Tail as talent removes the needle and applies pressure to stop the bleeding.
3. Collection and Preparation of Target Tumor Tissues
3.1. Perform humane euthanasia of the mouse as described in the text protocol and lay the mouse in the supine position [1]. Use surgical scissors and forceps to excise tumor tissues [2].
3.1.1. MED: Talent lays the mouse in the supine position. Avoid showing the mouse’s face. Use draping whenever possible.
3.1.2. CU: Surgical scissors and forceps as talent grasps them.
3.2. Use forceps to grasp only the outer layer of skin between the set of mammary glands closest to the tail, and make a small incision with a pair of surgical scissors [1].
3.2.1. ECU: Skin between the mammary glands closest to the tail as talent grasps the outer layer and makes a small incision with a pair of surgical scissors.
3.3. Introduce the closed scissors into the cut and slowly open the tip to carefully separate the skin from the underlying abdominal wall membrane, keeping it intact [1].
3.3.1. ECU: Skin/incision as talent introduces the closed scissors into the cut and slowly opens the tip to carefully separate the skin from the underlying abdominal wall membrane, keeping it intact.
3.4. Make a vertical incision up the abdomen, continuing to separate the skin from the inner membrane [1]. Between the 3rd and 4th mammary glands, make a horizontal cut across the abdomen to allow retraction of the skin and visualization of the mammary glands [2].
3.4.1. ECU: Incision as talent makes a vertical incision up the abdomen, continuing to separate the skin from the inner membrane. Videographer: the authors consider this an important step for visualization.
3.4.2. ECU: Between the 3rd and 4th mammary glands, talent makes a horizontal cut across the abdomen to allow retraction of the skin and visualization of the mammary glands. Videographer: the authors consider this an important step for visualization.
3.5. Grasping each tumor or normal gland with forceps, carefully trim away the attached skin using surgical scissors [1].
3.5.1. ECU: Tumor or gland as talent grasps it with forceps and carefully trims away the attached skin using surgical scissors. Videographer: the authors consider this an important step for visualization.
3.6. Place excised tissues into tissue disposable base molds that are prelabeled and filled with optimal cutting temperature embedding medium [1]. Quickly freeze the molds by placement on dry ice [2]. In order to study off-target delivery, excise other tissues or organs of interest [3].
3.6.1. CU: Base molds that are prelabeled and filled with OCT embedding medium as talent places the excised tissues there.
3.6.2. MED or CU: Talent quickly freezes the molds by placing them on dry ice.
3.6.3. MED: Talent works to excise other tissues or organs. Avoid showing mouse’s face.
3.7. Using a cryostat, section frozen tissue blocks at 10 micron thickness…  [1] and place adjacent sections onto pre-labeled adhesion glass slides [2]. 
3.7.1. CU: Tissue block as it is sectioned on the cryostat. Continue action in next shot.
3.7.2. CU: Adhesion glass slides as sections are placed there. 
4. Ex Vivo Staining Protocol
4.1. Rinse frozen tissue slides with room temperature PBS for 5 minutes to remove the embedding medium [1]. Demarcate tissue sections with a hydrophobic barrier pen to reduce the volume of solutions needed during staining [2].
4.1.1. MED: Talent places the frozen tissue slides in PBS.
4.1.2. CU: Tissue sections as talent demarcates them with a hydrophobic barrier pen. Videographer: the authors consider this an important step for visualization.
4.1.3. [Added Shot]: (Videographer Comment: Consult with author for VO text) (Editor: The authors did not provide VO for this, nor did they describe what is occurring in this shot. They’ll have to provide VO to include this shot)
4.2. Fix the tissue sections with 4% paraformaldehyde solution for 5 minutes [1]. After rinsing the slides in PBS for 5 minutes, permeabilize tissue sections with 0.5% Triton-X 100 in PBS for 15 minutes [2]. Rinse the slides again in PBS for 5 minutes [3].
4.2.1. MED: Talent places the slides in 4% paraformaldehyde solution. Use labeled containers whenever possible for viewer clarity.
4.2.2. CU: Slides as talent permeabilizes the tissue sections with 0.5% Triton-X 100 in PBS. Use labeled containers whenever possible for viewer clarity.
4.2.3. MED: Talent rinses the slides in PBS. Use labeled containers whenever possible for viewer clarity.
4.3. Block the tissues with PBS containing 3% weight per volume bovine serum albumin, 5% volume per volume goat serum for 1 hour at room temperature [1]. 
4.3.1. CU: Slides as talent adds the blocking solution.
4.4. [bookmark: _Hlk3311583]After rinsing the slides in PBS for 5 minutes, incubate the sections with record-keeping primary antibodies such as a common nuclear, vascular, or cytoplasmic marker [1]. 
4.4.1. MED: Talent adds the antibody to the blocking solution in the slide tray. Use labeled containers whenever possible for view clarity.
4.5. Here, rat anti-mouse CD31 (C-D-thirty-one) is used at a 1 to 100 dilution in the blocking solution. The antibody is left overnight at 4 degrees Celsius, protected from dehydration on a slide tray [1].
4.5.1. CU: Slide tray with sections there as talent leaves at 4 degrees Celsius
4.6. Following incubation, rinse the slides in PBS for 5 minutes, three times. Change the PBS each time [1].
4.6.1. MED: Talent rinses the slides in PBS. (Videographer Comment: Only 1 take. Can also use 4.1.1 or 4.2.3)
4.7. Incubate the slides with secondary antibodies to label primary antibodies. For this application, visualize anti-B7-H3 antibody using AlexaFluor-546 (Alexa-floor five forty six) conjugated goat anti-rabbit antibody and visualize CD31 with AlexaFluor-488 (Alexa-floor four eighty eight) goat anti-rat secondary antibody in blocking solution [1]. 
4.7.1. CU: Slide tray as talent prepares the secondary antibody solution.
4.8. Protect the slides from light and dehydration on a slide tray for 1 hour at room temperature [1].
4.8.1. CU: Slide tray with secondary antibody solution as talent places the slides there and covers to protect from light.
4.9. After rinsing the slides in PBS as before, apply one drop of the mounting medium into the center of the tissue slice [1]. Carefully place a coverslip avoiding entrapment of air bubbles [2]. Seal the edges of the coverslip with clear nail polish and allow to dry [3].
4.9.1. CU or ECU: Tissue slice as talent applies one drop of the mounting medium into the center of the tissue slice.
4.9.2. CU: Slide as talent carefully places the coverslip avoiding entrapment of the air bubbles.
4.9.3. CU: Slide as talent seals the edges of the coverslip with clear nail polish.
4.10. Proceed with confocal microscopy imaging and quantitative image analysis as described in the text protocol [1].
4.10.1. WIDE: Talent sitting at the confocal microscope or at a computer, appearing to analyze images.


Section – Results
5. Results: IVIL Shows Varying Biodistribution Patterns of Anti-B7-H3 and Anti-Netrin-1 Antibodies in Murine Mammary Tumors in vivo Compared to Respective Control Antibodies 
5.1. Representative confocal micrographs show the comparison of specific B7-H3 antibody-ICG conjugate and nonspecific isotype control antibody-ICG conjugate localization in murine mammary glands containing normal or carcinoma tissues [1].
5.1.1. LAB MEDIA: JoVE Figure1 High Res.pptx
5.2. Normal murine mammary glands from an animal intravenously injected with Iso-ICG… [1] or B7-H3-ICG and counter-stained with CD31 show no staining of the antibody conjugates [2].
5.2.1. LAB MEDIA: JoVE Figure1 High Res.pptx – Video editors, please emphasize the top panels, perhaps by zooming. Then further emphasize the top-left panel.
5.2.2. LAB MEDIA: JoVE Figure1 High Res.pptx – Video editors, keep the visual in 5.2.1 and also emphasize the top-middle panel.
5.3. Normal tissues were shown to have no expression of B7-H3 by standard ex vivo immunofluorescence staining [1]. 
5.3.1. LAB MEDIA: JoVE Figure1 High Res.pptx – Video editors, with the top panels still emphasized, further emphasize the top-right panel.
5.4. In invasive mammary tumors [1], B7-H3-ICG strongly binds to the vasculature, the first point of contact in vivo, and then is able to extravasate from the vasculature to heterogeneously stain the tumor epithelium [2]. 
5.4.1. LAB MEDIA: JoVE Figure1 High Res.pptx – Video editors, please emphasize the bottom panels, perhaps by zooming.
5.4.2. LAB MEDIA: JoVE Figure1 High Res.pptx – Video editors, keeping the visual from 5.4.1, further emphasize the bottom middle panel.
5.5. Iso-ICG shows non-specific accumulation within the tumor tissues [1]. Standard ex vivo immunofluorescence staining shows uniform expression of the B7-H3 marker on epithelial and endothelial cells [2]. 
5.5.1. LAB MEDIA: JoVE Figure1 High Res.pptx – Video editors, keeping the visual from 5.4.1, further emphasize the bottom left-most panel.
5.5.2. LAB MEDIA: JoVE Figure1 High Res.pptx – Video editors, keeping the visual from 5.4.1, further emphasize bottom, right panels.
5.6. Representative confocal micrographs show the in vivo immunofluorescence localization method [1] to detect netrin-1 expression… [2] or isotype control expression… [3] in murine carcinoma… [4] and normal mammary glands [5].
5.6.1. LAB MEDIA: Fig2_HighResolution.pptx 
5.6.2. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the rows labeled “Anti-Netrin-1.”
5.6.3. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the rows labeled “Isotype.”
5.6.4. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the rows labeled “MMTV breast cancer.”
5.6.5. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the rows labeled “Normal breast glands.”
5.7. In vivo immunofluorescence localization confirms epithelial signal for netrin-1 in MMTV-PyMT (M-M-T-V-P-Y-M-T) tumors… [1] but not in normal mammary glands [2]. 
5.7.1. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the top left panel.
5.7.2. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the left panel on the 3rd row.
5.8. Furthermore, there is a strong netrin-1 signal on endothelial cells in breast tumors as indicated by the co-localized yellow signal [1]. The signal is significantly weaker in normal mammary glands [2].
5.8.1. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the top right panel and the leftmost bar on the bar graph.
5.8.2. LAB MEDIA: Fig2_HighResolution.pptx – Video editors, please emphasize the right panel in the 3rd row and the third bar on the bar graph, and the bracket showing statistical significance (P=0.0465).


Section - Conclusion
Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
Katheryne Wilson: The IVIL method will need to be optimized in terms of antibody dosage, tissue collection timing, and secondary antibody dilution for successful implementation [1]. 

INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes are 1, 2, and 3.)
Jennifer Wischhusen: IVIL allows targeting of conformational epitopes that cannot be detected by standard immunofluorescence-staining, which requires tissue processing. Also, healthy organs of tumor-bearing mice can be collected to assess off-target delivery of therapeutic-antibodies [1].

INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes are 2 and 3.)
Katheryne Wilson: With increased use of antibody-based therapeutics and contrast agents in cancer research and management, the IVIL method is highly applicable to pharmaceutical research and development [1].

INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes are 5 and 6.)
Jennifer Wischhusen: Researchers in cancer therapies, molecular imaging, inflammation, and other areas may find that the IVIL method provides useful information [1].

[bookmark: _GoBack]INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. (Author Comment: Best takes are 2 and 5.)
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