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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_______N__  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 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 your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ____3.4, 3.1 - 3.6
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.) ___3.1 - 3.3
E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ____three adjacent rooms
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this experiment is to accurately measure pathogen gene expression in vivo in order to shed light on how a pathogen adapts to the infectious environment and causes damage to its host. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Wenjie Xu: This method can help answer key questions in the infectious diseases field, such as what virulence factor is key to an infection, and which gene product might be the most promising therapeutic target.

1.2. Wenjie Xu: The main advantage of this technique is that it’s highly sensitive and extremely reproducible.   This technique makes it feasible to quantify pathogen gene expression during a real life infection.  

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Wenjie Xu: Though I will demonstrate the procedure using a kidney infection by Candida albicans, this method can be applied to other infectious diseases, such as aspergillosis and all kinds of bacterial and viral infections.

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

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Los Angeles Biomedical Research Institute (protocol 011000) and carried out according to the National Institutes of Health (NIH) guidelines for the ethical treatment of animals.
Protocol (read by voice talent at JoVE):

2. Preparation of Reagents and Instruments
2.1. To begin preparing reagents [2.1.1-WIDE], add 2-mercaptoethanol to buffer RLT and mix well [2.1.2-MED/CU-TXT].  

2.1.1. Talent at bench preparing reagents

2.1.2. Film as written (TEXT: 1% v/v) Use take 2
2.2. Prepare a 25:24:1 mixture of phenol:chloroform:isoamyl alcohol solution [2.2.1-MED/CU].

2.2.1. Talent finishes preparing solution Solution finished in 2.1.2
2.3. Label M-type homogenization tubes and chill on ice [2.3.1-CU].  Label 2 ml screw cap tubes and add approximately 300 ul of Zirconia beads to each tube [2.3.2-CU].
2.3.1. Talent labels last tube and places on ice with rest of tubes only 2 tubes are being used.
2.3.2. [combined with 2.3.1] Talent adds zirconia beads to a labeled tube  

2.4. Have the following instruments ready for use, including a tissue dissociator [2.4.1-MED/CU], a bead beater [2.4.2-CU], a tabletop centrifuge with adaptors for 50 ml tubes and 96 well plates [2.4.3-CU], and a photometer [2.4.4-MED/CU].
2.4.1. Shot of tissue dissociator on bench or tray

2.4.2. Shot of bead beater

2.4.3. Shot of tabletop centrifuge with adapters

2.4.4. Shot of photometer

3. RNA Extraction from Infected Tissues
3.1. Remove previously frozen kidneys isolated from C. albicans infected mice from the -80(C freezer [3.1.1-WIDE/MED-TEXT] and put on ice [3.1.2-MED/CU].  Add 1.2 ml of buffer RLT to each kidney [3.1.3-CU].  Then decant each kidney with buffer into an M-type homogenization tube [3.1.4-CU].
3.1.1. Talent removes kidneys from freezer (TEXT: refer to text protocol for details)

3.1.2. Talent puts kidneys on ice 

3.1.3. Film as written

3.1.4. Film as written

3.2. Wenjie Xu:  The amount of buffer RLT added to tissue is empirically determined. Too much buffer will dilute the RNA concentration, too little will cause the homogenate to be viscous and difficult to handle [3.2.1-INTERVIEW].
3.2.1. INTERVIEW of talent saying the above looking off camera documentary style

3.3. Next, using a tissue dissociator on the pre-loaded setting RNA_2.01, homogenize the kidneys [3.3.1-MED/CU].  Then centrifuge at 1000 x g for 1 minute [3.3.2-MED].   Two takes: one said “underscore”, one without
3.3.1. Talent adds sample to dissociator with RNA setting shown and homogenizes

3.3.2. Talent places sample into centrifuge  
3.4. Transfer 600 ul of each homogenate to a screw cap tube containing Zirconia beads [3.4.1-CU] and save the remaining homogenate on ice [3.4.2-CU].
3.4.1. Film as written

3.4.2. Film as written

3.5. Add 600 ul of Phenol:chloroform:isoamyl alcohol to each tube, tightly close the lids  [3.5.1-CU] and vortex on the bead beater for 3 minutes at 4(C [3.5.2-MED/CU]. 

3.5.1.  [combined with 3.4.2] Talent finishes adding phenol/chloroform/alcohol to tubes and closes lids

3.5.2. Film as written

3.5.2b [added] show centrifuge after bead beater
3.6. Carefully transfer the aqueous phase to a new 1.5 ml microfuge tube [3.6.1-CU], add an equal volume of 70% ethanol [3.6.2-CU], then load onto the spin column [3.6.3-CU-TXT] and spin at 8000 x g [3.6.4-MED].
3.6.1. [3.6.1 to 3.6.3 combined] Film as written

3.6.2. Film as written

3.6.3. Film as written (TEXT: load twice)

3.6.4. Talent loads tubes into centrifuge 

3.7. With 700 ul of buffer RW, wash each spin column once [3.7.1-CU], followed by two washes with 500 ul of buffer RPE [3.7.2-CU].  Transfer the columns to dry collection tubes [3.7.3-CU] and spin one extra minute to remove any remaining liquid [3.7.4-MED/CU].  
3.7.1. Talent adds buffer RW to spin column

3.7.2. Talent adds RPE to columns

3.7.3. Film as written

3.7.4. [combined with 3.7.3] Talent closes centrifuge with tubes inside and spins

3.8. Finally, use 50 ul of water to elute the RNA [3.8.1-CU].  Then use a spectrophotometer at OD260 nm to measure the RNA concentration [3.8.2-MED].

3.8.1. Talent adds water to columns

3.8.2. Talent adds sample to spectrophotometer
4. Gene Expression Profiling Using Digital Bar-coding
4.1. To carry out gene expression profiling using digital bar coding, begin by thawing the reporter codeset and the capture codeset on ice [4.1.1-MED/CU].
4.1.1. Talent places reporter codeset then capture codeset on ice next to one another
4.2. Add 130 ul of hybridization buffer to the reporter codeset, invert to mix [4.2.1-CU], and spin down [4.2.2-MED/CU].
4.2.1. Film as written

4.2.2. [combined with 4.2.1] Talent places reporter codeset into centrifuge and spins

4.3. Next, add 20 ul of the mix to each of the 12 reaction tubes [4.3.1-CU].  Then add 10 ug of total tissue RNA to each tube and mix by pipetting [4.3.2-CU]. 

4.3.1. Film as written

4.3.2. [combined with 4.3.1] Film as written 

4.4. Wenjie Xu, Depending on the infection model, the inoculum size and the pathogen strain, the percentage of pathogen RNA in total tissue RNA varies from 0%-2%.  Therefore, the amount of total RNA to be used for each assay needs to be optimized [4.4.1-INTERVIEW].
4.4.1. INTERVIEW of talent saying the above looking off camera documentary style

4.5. Now, add 5 ul of capture codeset to each tube [4.5.1-CU].  Mix by flipping the tubes [4.5.2-CU] and quickly spin down [4.5.3-MED/CU].  Then incubate the reactions in a thermal cycler at 65(C with a heated lid for approximately 18 hours [4.5.4-MED/CU].  

4.5.1. [4.5.1 to 4.5.3 combined] Film as written

4.5.2. Film as written

4.5.3. Film as written

4.5.4. Talent places samples into thermocycler

4.6. Remove one sample cartridge from -20(C [4.6.1-WIDE] and let it warm to room temperature [4.6.2-MED/CU].  Remove two reagent plates from 4(C [4.6.3-WIDE] and spin in a table top centrifuge at 670 x g for two minutes [4.6.4-MED/CU].  

4.6.1. Film as written

4.6.2. Talent places cartridge on bench to warm

4.6.3. Film as written

4.6.4. Talent places plates into tabletop centrifuge and set speed and time and spins

4.7. Next, set up the prep station following step-by-step instructions on the screen, selecting the high sensitivity option [4.7.1-CU].
4.7.1. Film as written with high sensitivity option chosen by talent

4.7.2. [added] show proper configuration of prep station

4.8. Then remove the reactions from the thermocycler [4.8.1-CU] and immediately load on the prep station [4.8.2-MED/CU].  After running the three-hour, high sensitivity program, remove the cartridge [4.8.3-MED/CU], and use clear tape to seal the lanes [4.8.4-MED/CU].
4.8.1. Film as written 

4.8.2. Film as written

4.8.3. Film as written Same as 4.8.2
4.8.4. Film as written Take 2: misslated; should be 4.9.1
4.9. Apply mineral oil to the bottom of the cartridge if required [4.9.1-CU/ECU], then load the cartridge onto the digital analyzer [4.9.2-MED/CU].
4.9.1. Film as written

4.9.2. Film as written

4.10. Set up the digital analyzer following the step-by-step instructions on the screen [4.10.1-MED], selecting the high resolution scan option [4.10.2-CU-TXT].  

4.10.1. Talent following step by step instructions

4.10.2. Talent selects high resolution scan option (TEXT: 600 fields)

4.11. After running the scanning program, download the results, or choose to receive them by email [4.11.1-MED/CU], and import the raw data into the manufacturer’s software.  Analyze the data according to the text protocol [4.11.2-MED OVER SHOULDER].  

4.11.1. Talent downloads data onto flash drive from digital analyzer

4.11.2. Talent at computer with analysis software open about to analyze data

5. Results: C. albicans Gene Expression using Digital Bar-coding 
5.1. The protocol demonstrated in this video has the unique advantage in that it uses both a capture probe and a report probe to increase the specificity and reduce the noise from the host RNA.  As shown here, background raw counts from an uninfected tissue sample were all below 10, while raw counts from two infected tissue samples were all above 10 [5.1.1-LM].

5.1.1. LAB MEDIA Figure 1, Editor, for ‘raw counts from uninfected tissue sample,’ point out the red dots all below 1.E+01.  For ‘counts from two infected tissue samples…’ point out the area above 1.E+01.

5.2. Raw counts from two biological samples had very good correlation with an R-squared value of 0.945.  The platform also provides sufficient dynamic range to encompass natural biological expression levels [5.2.1-LM].
5.2.1. LAB MEDIA Figure 1, Editor, for the first sentence, point out the R2 number.  For the second sentence, point out the line of blue dots from the bottom to the top.

5.3. Using a probe set specifying 248 environmental response genes, two phases of pathogen gene expression were determined.  An early gene expression response comprises genes with RNA levels significantly different between the inoculum and 12-hour post infection samples [5.3.1-LM].
5.3.1. LAB MEDIA Figure 2, Editor, for the 248 response genes, point out the row of text on the right of the figure.  Editor, for the early gene expression response, point out the top left panel and corresponding inset on the right with the gray bar under the 12.

5.4. A late gene expression response was also discovered that comprises genes with RNA levels that are significantly different between the 12 hour point in(and?) 48 hour post infection samples.  These results indicate that C. albicans gene expression is dynamically regulated during invasive infection of a mammalian host [5.4.1-LM].
5.4.1. LAB MEDIA Figure 2, Editor, point out the middle panel with the black late bar on the left side with the zoomed in portion on the right showing the different colors in the 12, 24, and 48 columns.
6. Conclusion (said by authors on camera)
6.1. Wenjie Xu: This method is easy and fast. The whole procedure, from tissue collection to expression data that can be analyzed, requires less than 48 hours. The hands-on time is around 4 hours for 12 samples. 
6.2. Wenjie Xu: While this method is developed to capture pathogen genes expression in vivo, host genes expression, such as immune responses, can be assayed from the same RNA preps.  So researchers can collect useful information from both sides of an infection, simultaneously.

6.3. Wenjie Xu: This technique paved the way for researchers in the field of infectious diseases to explore in vivo gene expression dynamics during a real infection, on various tissue types and at multiple time points. Replaces 1.1
6.4. Wenjie Xu: Don't forget that working with pathogens can be extremely hazardous and precautions should always be taken while performing this procedure.   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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.  

Insert your media filenames here.
LAB MEDIA Figure 1

LAB MEDIA Figure 2

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 are included in the email accompanying the finalized script.
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