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A. Microscopy: Does your protocol involve video microscopy? N
B. 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.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) ___________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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.) ___________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E. Will the filming need to take place in multiple locations? Y, different buildings, 3-5 min apart walking


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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Xin Xia: This method can help answer key questions in HIV/AIDS research about the molecular mechanisms and prognosis of HIV infection and how and where the latency reservoir is established. 
Xin Xia: The main advantages of this technique are that it is non-invasive and that the established hu-NSG mice demonstrate a multi-lineage development of transplanted human stem cells susceptible to HIV-1 viral infection and receptive to cART.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at City of Hope.


Protocol: (read by voice talent at JoVE)
Intrahepatic Hematopoietic Stem Cell (HSC) Injection
Begin by filtering a digested human fetal liver tissue slurry sample through a sterile, 70-micrometer nylon mesh strainer to obtain a single cell suspension [1-WIDE-TXT] and enrich for CD34+ HSCs by magnetic-activated cell sorting according to the manufacturer’s instructions [2-CU].
Talent adding sample to filter (TEXT: See text for fetal tissue digestion details)
Cells being added to column, with bead container label visible in frame as possible
After counting, resuspend the HSC at a 2x107 viable cells/mL concentration in fresh DPBS on ice [1-MED].
Talent adding solution to cells, with hemocytometer visible in frame
Next, place an entire neonatal human-nod-scid-gamma, or NSG, mouse litter into a sterile, pie-shaped irradiation cage [1-MED-over the shoulder-TXT] and treat the animals with 200-250 centigrays of gamma-ray from a Caesium-137 radiation source [2-MED].
Talent placing mice into irradiation cage (TEXT: 5-10 mice, both sexes)
Talent initiating radiation
Then load the cells into a custom-made Hamilton 80508 50-microliter syringe equipped with a 30-gauge needle [1-MED] and inject each neonatal animal directly into the liver with 5 x 105 viable human CD34+ HSCs in 25 microliters of DPBS [2-CU].
Talent loading syringe

[bookmark: _ci93xb]One liver being injected (Author Comment: Among the two shots for this scene, liver injection only in the first shot. The second shot is a close up to the syringe.) (Editor: Use whichever shot looks best – though I suspect the first with the liver injection will be better for the video)

HSC Engraftment Validation
Ten to twelve weeks post infection, spin down retro-orbital peripheral blood samples from each mouse by centrifugation [1-WIDE-TXT] and transfer the plasma supernatants to microcentrifuge tubes for -80 °C storage as experimentally appropriate [2-CU-TXT].
Talent placing tube(s) into centrifuge (TEXT: 20 min, 2000 x g, 4 °C)
[bookmark: _p2csry]Shot of layers/pellet, then plasma being collected, with microcentrifuge tube(s) visible in frame (TEXT: JoVE Science Education Database. Lab Animal Research. (2018).)
For HSC engraftment validation, resuspend the pellets with 200 microliters of red blood cell lysis buffer [1-MED] and pool the cell suspensions in a 1.5-mL microcentrifuge tube for a 10-minute incubation at room temperature [2-CU].
Talent adding buffer to tube(s), with RBC lysis buffer container visible in frame
Cells being added to tube
Then collect the remaining white blood cells by centrifugation [1-MED-over the shoulder-TXT] for two washes in 0.5 mL of fresh 0.01% bovine serum albumin, or BSA, in DPBS per wash [2-CU].
Talent adding tube(s) to centrifuge (TEXT: 5 min, 300 x g, 4 °C, x3)
Shot of pellet(s) if visible, then BSA + DPBS being added to tube(s), with BSA + DPBS container label visible in frame
After the second wash, block the cells with 100 microliters of blocking cocktail for 20 minutes at 4 °C [1-MED] followed by labeling with the appropriate antibody cocktail of interest at a 2 microliters of antibody/1x106 cells concentration [2-CU-TXT].
Talent adding blocking cocktail to tube
Antibod(ies) being added to tube(s), with antibody container labels visible in frame (TEXT: See text for Ab suggestion/concentration details)
After 30 minutes at 4 °C, wash the cells two times in fresh DPBS + BSA [1-MED] and evaluate the peripheral blood samples by flow cytometry according to standard protocols [2-MED/CU] to quantify the percentage of human CD45+, CD3+, CD14+, or CD19+ cells per sample [3-LM]. 
Talent adding tube(s) to centrifuge
Talent loading tube onto cytometer (Shot will be used again)

Authors: please upload the dot plots from Figure 2 B, C, and D together in a new .ai or .psd file without the b., c., or .d labels through the submission link: no animation

Then calculate the ratio of CD4+ to CD8+ T cells [1-LM] and assess the viral load within the plasma samples according to standard quantitative-reverse transcriptase-PCR protocols [2-LM].
Figure 2G.psd: no animation 
Figure 4.psd: no animation
HIV Infection Analysis and Viral Suppression and Rebound Validation
To assess the effects of HIV infection, deliver HIV BaL (bail) virus to anesthetized human-NSG, mice [1-WIDE] with a greater than 20% human CD45+ cell population in their peripheral blood at a 200 nanograms of p24 per mouse concentration via intraperitoneal administration [2-CU-TXT].
Talent loading syringe with HIV BaL, with appropriate biohazard sharps container visible in frame

[bookmark: _u6wntf]Mouse being injected (Author Comment: Injection in the first shot)

For viral suppression validation, supply the infected human-NSG animals with fresh combinatorial antiretroviral therapy, or cART (cart), in sweetened water every week for 4 weeks [1-MED], collecting blood samples via retro-orbital bleeding every two weeks [2-ECU], and analyze both the CD4:CD8 ratio and the plasma viral load as demonstrated [3-CU].
 Talent adding mixture to water bottle, with mouse cage visible in frame
Use 3.1.2. blood being collected

Use 3.5.2. Tube being loaded onto cytometer
[bookmark: _ygebqi]To assess the viral rebound, when the plasma viral loads are below the detection limit [1-LM] and the CD4:CD8 ratio is restored to between 1.5 and 2.5 [2-LM], collect peripheral blood samples through retro-orbital bleeding every 2 weeks after cART withdrawal [3-ECU] and evaluate the samples as demonstrated [4-MED].
Figure 3B&4.psd: Video Editor: please emphasize Stop cART text and arrow in vRNA copies/mL graph
Figure3B4: Video Editor: please emphasize Stop cART text and arrow in %CD4 count per hCD45 graph
Use 3.2.2. blood being collected
 Talent loading sample onto thermocycler
Results: Engraftment Validation and HIV Infection and Suppression Analyses

During the initial engraftment validation, the human CD45+ cell count should range from 20-80% [1-LM] and the subsets of human leukocytes should appear as discrete populations by flow cytometric analysis [2-LM].

Figure 2A.psd: Video Editor: please emphasize gate/cells within gate
Figure 2BCD: Video Editor: please emphasize cells in top right quadrants of each dot plot

The ratio of CD4+ to CD8+ cells remains [1-LM] between 1.5 and 2.5 in healthy individuals [2-LM], while significant CD4+ T cell depletion is typically observed upon viral infection [3-LM].

Figure 3A-before infection.psd: Video Editor: please emphasize cells in top left quadrant
Figure 3A: please emphasize cells in bottom right quadrant
Figure 3A after infection.psd: Video Editor: please emphasize cells in top left quadrant

Notably, the healthy ratio is restored in response to cART treatment [1-LM].

Figure 3A-after cART: Video Editor: please emphasize cells in top left and bottom right quadrants

The detection of plasma viral loads by quantitative RT-PCR [1-LM] throughout the course of the infection [2-LM] and the cART regimen can be plotted [3-LM] and used to evaluate the efficiency of the viral delivery and the anti-viral treatment, respectively [4-LM].

Figure 4.psd: no animation
Figure 4.psd: Video Editor: please emphasize data line from days 14-42
Figure 4.psd: Video Editor: please emphasize data line from days 42-84
Figure 4.psd: no animation

Conclusion (said by authors on camera):
Xin Xia: Though this method can provide insight into HIV/AIDS virology studies and therapeutic developments, it can also be applied to other studies of human-specific disease, such as cancer, diabetes and autoimmune diseases.
Xin Xia: hu-NSG mouse model development paved the way for researchers in the fields of immunology and oncology to explore immune dysfunction and pathology in humans, particularly mechanistic and therapeutic studies targeting HIV chronic infection and latency reservoir. 


Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, 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. 

Figure 2A.psd

Figure 2BCD
Figure 3A-before infection.psd
Figure 3A-after infection.psd
Figure 3A-after cART.psd
Figure 4.psd

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 in the email accompanying the finalized script.
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