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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? 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. Anna Halling Folkmar Andersen: Establishing this humanized mouse model can aid in preclinical HIV research studies. For example, both different viral strains and novel HIV treatment interventions can be evaluated [1].

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

1.2. Stine Sofie Frank Nielsen: These protocols can be used to evaluate stem cell donor CCR5 variant status, to efficiently infect humanized mice with HIV, and to quantify mouse plasma viral loads [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. Stine Sofie Frank Nielsen: The RNA quantification protocol can be easily adapted to quantify any viral RNA sequence of choice that is detectable within plasma samples [1].

1.3.1. 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)

1.4. Procedures involving animal subjects have been approved by the Danish National Animal Experiments Inspectorate.



Section - Protocol
2. Genetic Cord Blood CCR5 delta 32 Variant Screening
2.1. For genetic screening of cord blood samples for CCR5 (C-C-R-5) delta 32 variants, incubate 1.25 microliters of non-pelleted flow-through [1] with 11.25 microliters of PCR mix containing 200 micromolar dNTP (D-N-T-P) mix, 0.01 unit/microliter of high fidelity DNA polymerase, and the forward and reverse primers [2] as detailed in the Table [3].
2.1.1. WIDE: Talent adding flow-through to tube TEXT: CCR5: CC chemokine receptor 5
2.1.2. Talent adding PCR mix to tube, with primers, polymerase and dNTP mix containers visible in frame TEXT: dNTP: deoxynucleoside triphosphate
2.1.3. LAB MEDIA: Table 2

2.2. Adjust the volume with nuclease-free water to approximately 12.5 microliters for each PCR reaction [1] and amplify the genomic fragments with the PCR cycling program as indicated in the Table [2].

2.2.1. Water being added to reaction(s)
2.2.2. LAB MEDIA: Table 3

2.3. At the end of the reaction, separate the PCR products on a 2% agarose gel [1].

2.3.1. Talent adding sample to well in gel

2.4. PCR products from the wild type alleles and the delta 32 alleles [1] yield PCR fragments of 196 base pairs [2] and 164 base pairs bands respectively, making the bands easily distinguishable by gel electrophoresis [3].

2.4.1. LAB MEDIA: Figure 1G
2.4.2. LAB MEDIA: Figure 1G Video Editor: please emphasize WT bands and topCCR5 delta 32/wt band
2.4.3. LAB MEDIA: Figure 1G Video Editor: please emphasize bottom CCR5 delta 32/wt band

3. Intravaginal HIV exposure

3.1. For intravaginal HIV exposure, place a heating lamp focused on the center of the workspace where the mouse will be located [1-TXT] and place sterile 20-microliter pipette tips and an appropriate pipette into the hood [2].

3.1.1. WIDE: Talent adjusting lamp TEXT: See text for full work area setup details
3.1.2. Talent placing tips and/or pipette onto bench

3.2. Place a container with liquid disinfectant into the hood for immediate inactivation of any materials and liquids that have been in contact with the virus [1].

3.2.1. Talent placing disinfectant into hood

3.3. Place the anesthetized mouse onto a sterile blue pad in the supine position under the lamp with the tail of the mice facing the back of the hood [1-TXT] and confirm a lack of response to pedal reflex in the mouse [2]. Grasp the animal at the base of the tail. Gently lifting the mouse by the tail base, support the animal in an upside-down upright position [3].

3.3.1. Talent placing mouse onto pad TEXT: Always use aseptic technique and sterile equipment when handling mice Videographer: More Talent than mouse in shot
3.3.2. ECU: Toe being pinched
3.3.3. Tail being grasped, and mouse being lifted into position  

3.4. [1] Use a sterile pipette tip to stimulate the genital area with gentle stroking up toward the anus to induce emptying of the rectum and to relieve pressure on the vagina [2].

3.4.1. Author comment: 3.2.2 (3.3.2) and 3.4.1 are shot as one shot
3.4.2. Mouse being stroked 

3.5. To expose the vaginal opening, carefully wrap the mouse tail [1] across the fingers such that the vulva naturally opens [2-TXT].

3.5.1. Mouse tail being wrapped
3.5.2. ECU: Shot of vulva opening TEXT: Nudge mouse w/ sterile pipette tip as necessary

3.6. Using a new pipette tip, place the tip at the level of the vaginal opening [1-TXT] and atraumatically release 20 microliters of virus into the vagina, allowing gravity to pull the viral suspension into the vagina [2-TXT].

3.6.1. Tip being positioned TEXT: Caution: Do not insert tip deep into vagina
3.6.2. Virus being released TEXT: Avoid bubbles Author comment: 3.6.1-3.6.2 are one continuous movement.

3.7. When all of the virus has been delivered, retain the mouse in this position for 5 minutes to avoid gravity-induced leakage of the virus [1-TXT].

3.7.1. Mouse being held in position TEXT: See text for virus preparation details 

3.8. Then carefully return the mouse to its home cage in the supine position with monitoring until full recumbency [1].

3.8.1. Talent placing mouse into cage Videographer: More Talent than mouse in shot

4. RNA Extraction, Complementary DNA (cDNA) Synthesis, and Droplet Digital Polymerase Chain Reaction (ddPCR) Viral RNA Quantification 

4.1. To isolate RNA from thawed mouse plasma samples, use a virus RNA isolation kit according to the manufacturer’s instructions [1-TXT]. 

4.1.1. WIDE: Talent opening isolation kit, removing instructions and/or reagents TEXT: See text for plasma sample collection details

4.2. Add the sample that binds to the column [1] and add an on-column DNase treatment step to ensure the removal of all of the DNA within the plasma sample [2-TXT].

4.2.1. Talent adding sample to the column
4.2.2. DNase solution being added to column, with DNase solution container visible in frame TEXT: See text for DNase treatment details

4.3. Then store the RNA samples at minus 80 degrees Celsius for at least 1 hour [1].

4.3.1. Talent placing sample(s) at -80 °C

4.4. To synthesize cDNA (C-D-N-A), use reverse transcriptase according to standard protocols [1], including 0.5 microliters of an RNase inhibitor within the cDNA reaction to avoid RNA degradation [2].

4.4.1. Talent assembling reagents
4.4.2. Talent adding RNase inhibitor to sample, with inhibitor container visible in frame

4.5. Then perform cDNA synthesis as detailed in the Table [1] and store the cDNA samples at minus 80 degrees Celsius for at least 1 hour [2].

4.5.1. LAB MEDIA: Table 5
4.5.2. Talent placing tube(s) at -80 °C

4.6. To prepare samples for ddPCR (D-D-P-C-R), mix 11 microliters of ddPCR probe reaction mixture containing polymerase and dNTPs [1] with 250 nanomolar of minor groove-binding probe and 900 nanomolar of each of the forward and reverse primers [2].

4.6.1. Talent adding ddPCR probe reaction mixture to tube, with probe, primer container visible in frame 
4.6.2. Talent adding probe and/or primers to tube, with probe and primer containers visible in frame

4.7. Add 3 microliters of each cDNA sample [1] as indicated in the Table [2] and adjust the total PCR volumes to 22 microliters with nuclease-free water [3].

4.7.1. Talent adding cDNA to tube
4.7.2. LAB MEDIA: Table 6
4.7.3. Water being added to tube(s)

4.8. Use Droplet Generation Oil for Probes on a droplet generator according to the manufacturer’s protocol to emulsify the PCR mixes [1].

4.8.1. Shot of emulsified reactions 

4.9. Then run the PCR program as outlined in the Table [1]. 

4.9.1. LAB MEDIA: Table 7

5. Combination Antiretroviral Therapy (cART)-Containing Chow Treatment

5.1. For cART (C-A-R-T) treatment, after confirmed HIV infection, feed the mice with pellets prepared by an external vendor containing a standard cART regimen as indicated in the Table [1].

5.1.1. LAB MEDIA: Table 8

5.2. Use a red-colored cART diet to easily distinguish it from ordinary mouse chow [1] and use a control chow diet without cART in a standard brown color [2].

5.2.1. WIDE: Talent scooping red chow from bag 
5.2.2. Shot of standard brown chow

5.3. For initiation of the treatment, place the cART-containing chow diet into sterile cages [1] before transferring the mice from the old cage to the new cage [2].

5.3.1. Talent placing chow into cage
5.3.2. Talent placing mouse into cage 

5.4. Then monitor the weights of the mice [1] and check the consumption of cART-containing chow daily to ensure that the mice are adjusting to the change [2].

5.4.1. Talent placing mouse onto balance
5.4.2. Talent checking chow level in cage



Section – Results
6. Results: Representative HIV Exposure and Treatment

6.1. Here the gating strategy for analysis of the stem cell purity is depicted [1], with the purity of the isolated CD34-positive stem cells typically ranging between 85-95% [2] with a less than 1% T cell-contamination [3].

6.1.1. LAB MEDIA: Figures 1A-1C
6.1.2. LAB MEDIA: Figures 1A-1C Video Editor: please emphasize cells in top left gate of Figure 1C
6.1.3. LAB MEDIA: Figures 1A-1C Video Editor: please emphasize cells in bottom right gate of Figure 1C

6.2. PCR analysis of the purified donor stem cells demonstrates amplification of the CCR5 gene in wild type homozygous donor stem cells [1] compared to known human heterozygote controls [2]. 

6.2.1. LAB MEDIA: Figure 1G Video Editor: please emphasize WT bands
6.2.2. LAB MEDIA: Figure 1G Video Editor: please emphasize Control bands

6.3. CCR5 heterozygous donor stem cells are similar to human heterozygote controls and can be easily identified [1-TXT]. 

6.3.1. LAB MEDIA: Figure 1G Video Editor: please emphasize CCR5 delta 32/wt bands TEXT: Heterozygous stem cell samples not suitable for HIV exposure

6.4. Indeed, the frequency of the mutant genotype in a group of 19 donors is typically around 15.8%, in agreement with larger epidemiological studies [1].

6.4.1. LAB MEDIA: Figure 1H Video Editor: please dark 15.8% wedge bands

6.5. Three to five months after the adoptive transfer of 7.5 x 104 human CD34-positive cells into recipient mice, 20-50% of the white blood cells recovered from recipient animal peripheral blood samples are human CD45-positive cells [1] and the mice will have developed human B and T cells [2].

6.5.1. LAB MEDIA: Figure 3B Video Editor: please emphasize %hCD45 (of total MNC) data points
6.5.2. LAB MEDIA: Figure 3B Video Editor: please emphasize of hCD45 and of T cells data points

6.6. Sixty-four percent of mice become infected with HIV following vaginal exposure as demonstrated [1].

6.6.1. LAB MEDIA: Figure 4A Video Editor: please emphasize IVAG data bar

6.7. Four weeks after switching to a 40-day diet containing standard cART [1], the viral loads in intravaginally-infected HIV-positive mice decrease below the detection limit [2].

6.7.1. LAB MEDIA: Figure 5B Video Editor: please add/emphasize grey cART box
6.7.2. LAB MEDIA: Figure 5B Video Editor: please emphasize data lines within grey box

6.8. After cessation of the diet, the virus rebounds, mirroring clinical data [1].

6.8.1. LAB MEDIA: Figure 5B Video Editor: please emphasize data lines from end of grey box to end of graph

6.9. Importantly, mice on cART tolerate the change in diet well [1].

6.9.1. LAB MEDIA: Figure 5C Video Editor: please emphasize black circle data line


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Anna Halling Folkmar Andersen: It is crucial to remember that these animals are immunodeficient and therefore vulnerable to the environment. Adhering to aseptic techniques will increase the overall animal health and protocol success [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.3.)
Author comment: 7.2.1 and 7.3.1 have been labeled reversed
7.2. Stine Sofie Frank Nielsen: After establishment of the humanized mouse cohort for HIV infection, the protocol may be adapted for viral RNA quantification in tissues or for testing novel interventions and different viral strains [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
7.3. Stine Sofie Frank Nielsen: The flexibility and accessibility of humanized mice for HIV infection studies have enabled critical progress in HIV virology, immunology, and treatment research [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.4. Anna Halling Folkmar Andersen: Before attempting protocols involving infectious HIV, be sure to obtain approval from local work-environment officials and to adhere to approved decontamination procedures [1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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