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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1.1., 2.6.1., 2.8.2., 3.1.1., 3.1.3.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4. Stabilizing ozone system. We will turn on the system an hour before filming to stabilize ozone levels.

E. Will the filming need to take place in multiple locations? Y, different rooms same building
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. 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!)  

1.1. Nathalie Fuentes: This method can help answer key questions in the lung immunity field about how to assess the expression of microRNAs that are predicted to regulate inflammatory genes within the lung. 
1.2. Patricia Silveyra: This technique offers a simple way for identifying the influence of circulating hormones on lung microRNA expression.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

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)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at The Pennsylvania State University College of Medicine.
Protocol: (read by voice talent at JoVE)
2. Estrous Cycle Stage Assessment, Ozone Exposure, and Lung Collection
2.1. To assess the estrous cycle stage, manually restrain an 8-9-week-old female mouse [1-WIDE] and introduce the tip of a plastic 10-microliter pipette filled with ultra-pure water into the vagina [2-ECU]. 
2.1.1. Talent restraining mouse

2.1.2. Tip being introduced into vagina

2.2. Gently flush 4-5 times to collect a sample [1-CU] and deposit the final flush of vaginal fluid onto a glass slide [2-MED-over the shoulder].
2.2.1. Vagina being flushed

2.2.2. Talent placing flush onto slide
2.3. Then observe the unstained vaginal flush under a light microscope at a 20X magnification [1-MED]. 
2.3.1. Talent at microscope, visualizing flush
2.4. For ozone exposure, place a maximum of four mice into one of two individual 2-liter glass containers with wire mesh lids containing bedding, food, and water ad libitum [1-MED-over the shoulder].
2.4.1. Talent placing at least one mouse into cage, with bedding, food, water, and lid visible in frame
2.5. Put one glass container in an ozone chamber [1-MED] and one in a filtered air exposure chamber [2-CU].
2.5.1. Talent placing container into ozone chamber

2.5.2. Talent placing container into exposure chamber
2.6. Then adjust the ozone concentration to 2 parts per million [1-MED], removing the containers after 3 hours [2-CU].
2.6.1. Talent adjusting ozone concentration
2.6.2. Container(s) being removed

2.7. Four hours after exposure, disinfect the exposed skin surface of the first experimental mouse with 70% ethanol [1-MED-TXT] and cut away the ribcage to expose the heart and lungs [2-CU-TXT].
2.7.1. Talent wetting skin with ethanol (Videographer: More Talent than mouse in shot) (TEXT: See text for full mouse preparation details)

2.7.2. Ribs being cut (TEXT: Euthanasia: exsanguination) 
2.8. Use forceps to submerge a 1.5-mL RNase-free microcentrifuge tube in liquid nitrogen [1-MED] and snap freeze the harvested lung in the liquid nitrogen [2-CU-TXT].
2.8.1. Talent submerging tube
2.8.2. Lung being submerged in tube (TEXT: Remove after LN2 evaporates)

2.9. Then use a stainless-steel tissue pulverizer to macerate the whole lung [1-MED] and split the pulverized tissue between two 1.5-mL microcentrifuge tubes [2-CU-TXT].
2.9.1. Talent pulverizing lung

2.9.2. Tissue being added to tube, with both tubes visible in frame (TEXT: Optional spike samples w/ 5.6 x 108 copies of small RNA spike-in control) 
3. RNA Preparation
3.1. After harvesting and pulverizing the lungs from all of the animals in the same manner [1-WIDE], add 500 microliters of guanidinium thiocyanate to each sample [2-MED] and sequentially homogenize each tissue with 18-, 21-, and 23-gauge needles [3-CU].

3.1.1. Talent pulverizing lung Use a take from 2.9.1
3.1.2. Talent adding guanidinium thiocyanate to tube, with guanidinium thiocyanate container visible in frame

3.1.3. Tissue being homogenized w/ 18G needle, with 21- and 23G needles visible in frame
3.2. After the last homogenization, add 500 microliters of ethanol [1-MED] to each sample before vortexing for 15 seconds [2-CU].
3.2.1. Talent adding ethanol to tube

3.2.2. Tube being vortexed
3.3. Load the mixtures into individual spin columns in individual collection tubes for centrifugation [1-MED-TXT] and discard the flow-throughs [2-CU].
3.3.1. Talent loading mixture into spin column in centrifuge tube (TEXT: 1 min, 12,000 x g)

3.3.2. Flow through being discarded, with spin column visible in frame

3.4. For DNase one treatment, add 400 microliters of RNA wash buffer to each column for another centrifugation [1-MED] and mix 5 microliters of DNase one and 75 microliters of DNA digestion buffer per sample in RNase-free tubes [2-CU].
3.4.1. Talent adding wash buffer to column, with wash buffer container visible in frame

3.4.2. Digestion buffer DNAse solution being added to tube/contents being mixed, with DNase one and DNA digestion buffer container labels visible in frame
3.5. Add the mix directly to the column matrices for a 15-minute incubation at room temperature [1-MED] followed by two 400-microliter RNA prewash solution washes by centrifugation [2-CU-TXT].
3.5.1. Talent adding mix to column

3.5.2. RNA prewash solution being added to column (TEXT: Discard flow-through after each wash)

3.6. To elute the RNA, add 35 microliters of DNase-RNase-free water directly to each column matrix for a final centrifugation [1-MED-TXT] and measure the total RNA concentration and purity of each sample on a spectrophotometer [2-CU].
3.6.1. Talent adding water to column (TEXT: 1.5 min, 12,000 x g)

3.6.2. Sample being loaded onto spectrophotometer
3.7. Then store the RNA at -80 °C [1-MED].

3.7.1. Talent placing tube(s) at -80 °C

4. microRNA (miRNA) Profiling
4.1. For retro-transcription of small RNAs, add 200 nanograms of total RNA in 10 microliters of prewash solution to one tube of reverse-transcription reaction mix per sample [1-WIDE-TXT].
4.1.1. Talent adding RNA to tube(s) (TEXT: See text all reagent preparation details)

4.2. After mixing, briefly centrifuge the samples [1-MED-over the shoulder-TXT] and place them on ice until their incubation [2-CU].

4.2.1. Talent placing tube(s) into centrifuge (TEXT: 15 s, 1000 x g)

4.2.2. Tube(s) being placed on ice

4.3. Next, incubate the tubes for 60 minutes at 37 °C [1-MED] followed by a 5-minute incubation at 95° C [2-CU].

4.3.1. Talent placing tube(s) at 37 °C

4.3.2. Tube(s) being placed at 95 °C

4.4. At the end of the second incubation, dilute the cDNA with 200 microliters of RNase-free water per 20 microliter reverse-transcription reaction [1-MED] and add 10 microliters of each reaction mix each sample to each well of a pre-loaded Mouse Inflammatory Response and Autoimmunity microRNA PCR Array [2-MED-over the shoulder].
4.4.1. Talent adding water to tube(s), with water container visible in frame

4.4.2. Talent adding reaction mix to well(s)
4.5.  [1-MED-TXT].

4.5.1. Talent loading plate onto cycler (TEXT: See text for RT-PCR program details) 
5. Results: Representative Functional microRNA analyses 
5.1. The proestrus stage can be identified by the almost exclusive presence of clusters of round-shaped, well-formed, nucleated epithelial cells [1-LM].

5.1.1. Figure 1 (No labels).pdf: JoVE Video Editor: please emphasize at least one cell in proestrus image

5.2. When the mouse is in the estrus stage, the cells appear as cornified squamous epithelial cells observed in densely packed clusters [1-LM].

5.2.1. Figure 1 (No labels).pdf: JoVE Video Editor: please emphasize at least one cell in estrus image

5.3. During metestrus, cornified epithelial cells and polymorphonuclear leukocytes are seen [1-LM].
5.3.1. Figure 1 (No labels).pdf: JoVE Video Editor: please emphasize at least one big flat cell and one smaller round cell in metestrus image

5.4. In diestrus, leukocytes are generally more prevalent [1-LM].
5.4.1. Figure 1 (No labels).pdf: JoVE Video Editor: please emphasize at least one cell in diestrus image
5.5. RNA extracted from four mouse lungs as demonstrated exhibit nucleic acid concentrations ranging between 1198 and 2178 nanograms/microliter [1-LM], an average A260-A280 ratio between 2.01-2.02 [2-LM], and an average A260-A230 ratio between 2.139-2.223 [3-LM].
5.5.1. Table 1.Nanodrop_Reviwed.xlsx: Video Editor: please emphasize Nucleic Acid data column

5.5.2. Table 1.Nanodrop_Reviwed.xlsx: Video Editor: please emphasize A260/A280 data column

5.5.3. Table 1.Nanodrop_Reviwed.xlsx: Video Editor: please emphasize A260/A230 data column
5.6. In this table, log2-fold changes in microRNA expression between ozone- and filtered air-exposed mice are shown [1-LM].
5.6.1. Table 2. Limma results.xls: Video Editor: please emphasize logFC data column 
5.7. After microRNA target filter and core analysis for 14 microRNAs to obtain the significant expression log ratio and p-values [1-LM], these data can be mapped by the microRNA target filter [2-LM].

5.7.1. Table 3. IPA Format.xlsx: Video Editor: please emphasize Observation 1 Expr Log Ration data column

5.7.2. Table 3. IPA Format.xlsx: no animation

5.8. The core analysis also provides information about canonical pathways [1-LM], diseases and function [2-LM], regulators [3-LM], and networks [4-LM].

5.8.1. Table 4.xlsx: Video Editor: please emphasize section A of table

5.8.2. Table 4.xlsx: Video Editor: please emphasize sections B and C of table

5.8.3. Table 4.xlsx: Video Editor: please emphasize section D of table

5.8.4. Table 4.xlsx: Video Editor: please emphasize section E of table

5.9. Further, the functional analysis software can be used to produce a network analysis that shows the relationship [1-LM] between the microRNAs of interest and other molecules [2-LM].
5.9.1.  Figure 3_Reviewed.pdf: Video Editor: please emphasize microRNA trapezoid outlines

5.9.2.  Figure 3_Reviewed.pdf: Video Editor: please emphasize green and red filled in shapes 
6. Conclusion (said by authors on camera):
6.1. Patricia Silveyra: While attempting this procedure, it’s important to remember to check the estrous cycle daily for at least 3 consecutive cycles prior to conducting an experiment.
6.2. Nathalie Fuentes: Following this procedure, other methods can be performed to answer additional questions about lung inflammatory gene expression across the estrous cycle.
6.3. Patricia Silveyra: After its development, this technique paved the way for researchers in the field of lung immunity to explore the mechanisms of sex hormone regulation in other mouse models of lung inflammation.
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 1 (no labels).pdf Microscopic observation of vaginal smears at different estrous cycle stages
Table 1.Nanodrop_Reviwed.xlsx

Table 2. Limma results.xlsx
Table 3. IPA Format.xlsx

Table 4.xlsx

Figure 3_Reviewed.pdf
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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