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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.) _2.7, 3.3, 4.2 – 4.5_

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.) 3.4 – 3.7
E.  Will the filming need to take place in multiple locations? (Y/N) _Yes_ If yes, how far apart are the locations? _100 feet apart on same floor.
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 evaluate the preventive effect of the B. subtilis BSB3 strain against complications after heat stress.
1.1. Vitaly Vodyanoy: This method can help answer key questions in the prevention of the adverse effects from heat stress. 
1.2. Iryna Sorokulova: The main advantage of this technique is that it can be used to evaluate  different approaches to mitigate the complications of heat stress.  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Iryna Sorokulova: Demonstrating the procedure will be Ludmila Globa [1.3.2] and Oleg Pustovyy [1.3.3], research associates from our laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named research associate looks up from workbench or desk or microscope and acknowledges the camera.
1.3.3. The named research associate looks up from workbench or desk or microscope and acknowledges the camera.
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) of Auburn University, Auburn.
Protocol (read by voice talent at JoVE):
2. Preparation of Culture Media, Dishes, and Bacterial Culture
2.1. To begin, with a single colony of Bacillus subtilis BSB3 that was grown overnight on a nutrient agar plate [1-WIDE/MED], inoculate 10 ml of nutrient broth in a flask [2-CU].  Grow the culture overnight at 37(C [3-WIDE]. 
2.1.1. Talent at bench opens plate and choose colony of bacteria

2.1.2. Talent inoculates nutrient broth with colony

2.1.3. Talent places flask in incubator; B need another version for 2.5.2 below; C need another version for 2.7.2 below
2.2. Prepare 500 ml of sporulation medium according to the recipe shown here [1-MED-TXT], and autoclave at 121(C for 20 minutes [2-WIDE/MED].
2.2.1. Talent at bench preparing sporulation medium; Videographer, frame this for a list over to one side; Editor, make a list of the ingredients and place on one side of the frame (TEXT: per liter: 8 g Bacto Nutrient Broth; 10 mL 10% (w/v) KCl; 10 mL 1.2% (w/v) MgSO4 x 7H2O; 15 g agar)
2.2.2. Talent places medium in autoclave
2.3. Allow the medium to cool to 50(C before adding the following sterile solutions [1-MED/CU-TXT] (TEXT:  1 M Ca(NO3)2, 1 mL; 0.01 M MnCl2, 1 mL; 1 mM FeSO4, 1 mL).  
2.3.1. Talent in a sterile cabinet with cooled medium adds the solutions listed; have them arranged and visible in frame
2.4. In a sterile cabinet, cool the prepared medium at room temperature to 40(C for 20 minutes [1-MED] and pour 25 ml into each of 20 sterile Petri dishes [2-CU].  Allow the medium to solidify overnight [3-MED/WIDE].
2.4.1. Talent approaches Sterile cabinet where medium is cooling
2.4.2. Talent pours plates

2.4.3. Talent walks away from cabinet where plates are cooling

2.5. Next, spread 0.5 ml of the overnight Bacillus subtilis BSB3 culture onto the surface of the sporulation medium plates [1-CU].  Incubate the plates at 37(C for 5 days until 90% sporulation [2-WIDE].  Then use high resolution microscopy [3-MED] to check for phase-bright spores [4-SCREEN/LM].
2.5.1. Talent spreads BSB3 culture onto plate; have other prepared plates in background
2.5.2. Use 2.1.3B here  WIDE
2.5.3. Talent sitting at scope checking for sporulation

2.5.4. LAB MEDIA Image/screen shot of phase-bright spores, Authors, please provide.
2.6. To harvest the bacteria, add 1 ml of PBS to the plates [1-CU] and use a sterile cell spreader to scrape the bacteria from the surface [2-CU/ECU].  Store the suspension at 4(C until needed [3-WIDE]. 
2.6.1. Talent adds PBS to a plate
2.6.2. Talent scrapes bacteria from surface of plate with spreader
2.6.3. Talent places tube(s) of suspension in fridge
2.7. Confirm the viability of the bacteria by plating 0.1 ml of the appropriate dilution of a bacterial suspension on sporulation medium plates [1-CU-TXT] and incubate at 37(C for 18 – 24 hours [2-WIDE].
2.7.1. Talent plates a dilution of bacterial suspension on a sporulation plate (TEXT: 10-5 to 10-6)
2.7.2. Use 2.1.3C here

2.8. Use a colony counter to count bacterial colonies [1-CU] and calculate the titer of bacteria in the tested suspension [2-MED/CU].  Then prepare a bacterial suspension in PBS at a final concentration of 1 x 108 CFU/mL [3-CU].
2.8.1. Talent looking through colony counter and counting colonies

2.8.2. Talent calculating titer in lab notebook

2.8.3. Talent prepares bacterial suspension at 1 x 108 CFU/mL
3. Inoculation of Animals and Analysis of Bacterial Translocation
3.1. After treating rats by oral gavage with B. subtilis BSB3 or PBS for 2 days, then subdividing the animals and taking their temperature [1-MED/CU-TXT], keep rats from groups 1 and 2 at room temperature for 25 minutes [2-MED/CU].  
3.1.1. Talent places a rat back in a cage after taking temperature (TEXT: refer to text protocol for details)
3.1.2. Rat in labeled group one in cage at RT
3.2. Place animals of groups 3 and 4 in a climate chamber at 45(C and 55% relative humidity for 25 minutes [1-WIDE].

3.2.1. Talent places a rat from group 3 at 45(C  
3.2.1.B Same as 3.2.1. without zoom out from temp.  
3.3. Following the measurement of the rectal temperatures of each rat again, place all animals at room temperature for 4 hours [1-WIDE/MED].
3.3.1. Talent places two cages with rats on table or bench at room temperature  
3.4. Then, after euthanizing the animals, collecting the trunk blood and isolating organs according to the text protocol [1-MED/CU-TXT], place each organ sample into pre-weighed sterile tubes [2-CU] and weigh [3-MED/CU].
3.4.1. Talent places tube(s) of labeled trunk blood in rack on bench next to isolated organs (TEXT: liver, mesenteric lymph nodes, and spleen)
3.4.2. Talent places a sample of spleen in tube and places next to samples of liver and lymph nodes 
3.4.3. Talent places an organ sample on scale and weighs
3.5. Add sterile PBS to each tube to obtain a 1:10 weight per volume dilution of the sample [1-CU] and use a sterile glass tissue homogenizer to generate homogeneous tissue suspensions [2-CU].
3.5.1. Talent adds sterile PBS to the tubes of organ samples

3.5.2. Talent homogenizes a tissue sample with other homogenized samples visible in frame 
3.5.3. [added] CV of homogenized sample, Edit note: cross-fade previous shot to show passage of time  
3.6. Next, use sterile PBS to make serial dilutions of each sample [1-CU-TXT].  Then plate 0.1 ml of all dilutions onto the surface of MacConkey’s and 5% blood agar [2-CU] and Brucella blood agar with hemin and vitamin K1 [3-CU-TXT]. 
3.6.1. Talent sets up serial dilutions with tubes labeled and aligned in rack (TEXT: 10-1 to 10-4)
3.6.2. Talent plates 0.1 ml on to a MacConkey’s/blood agar plate with additional plates in frame
3.6.3. Talent plates sample onto Brucella/hemin/vit K1 plate with additional plates visible (TEXT: 0.005 g/L hemin; 0.01 g/L vitamin K1)
3.7. After incubating the plates,  use a colony counter to count the colonies on each group of plates [1-MED/CU-TXT]. 
3.7.1. Talent sitting at colony counter counting colonies on a MacKonkey plate with additional MacConkey and Brucella plates of visible in frame (TEXT: MacConkey’s: aerobically, 24 hr; Brucella: anaerobically, 48 hr)
3.8. Express the results as the number of colony-forming units, or CFUs per gram of tissue [1-LM].
3.8.1. LAB MEDIA Figure 4  
4. Histological Analysis and High Resolution Light Microscopy of Blood

4.1. After preparing and staining sections of the small intestines according to the text protocol [1-CU], use a high resolution microscope to measure the intestinal villi and total mucosal thickness [2-MED].  Analyze at least 4 samples from each rat and make at least 20 measurements in each sample [2-LM]. 
4.1.1. Talent picks up a stained slide of small intestines

4.1.2. Talent sitting at high resolution microscope places a slide onto stage and begins looking through oculars at sample

4.1.3. LAB MEDIA Figure 3 (TEXT: express results in micrometers); Authors: if you want to images from the slides rather than Figure 3, then please indicate it here and upload the images to your submissions folder.
4.2. To carry out high resolution light microscopy of blood samples, use a vibration isolation platform as a base for the microscope system [1-WIDE/MED] with a video camera [2-MED/CU] and computer to record live images [3-WIDE/MED].
4.2.1. Broll of vibration isolation platform with the microscope system on it

4.2.2. Videocamera attached to scope

4.2.3. Computer/monitor used to record images  

4.3. After calibrating test images according to the text protocol, place 7 ul of freshly drawn blood from each rat on a glass side and add a coverslip [1-CU-TXT].  Then photograph and record ten image frames of 72 x 53.3 um2 in each sample [2-LM].
4.3.1. Talent pipettes fresh blood from a rat on a glass side and adds a coverslip (TEXT: use a Richardson Slide as per Richardson, T. M. Proc Roy Microsc Soc 22, 3-9 (1988))
4.3.2.  LAB MEDIA Authors will provide screen shots of some image frames from a sample (TEXT: 1700X magnification)
4.4. Finally, using software that provides high-resolution direct-view optical images in real time [1-MED OVER SHOULDER], measure the concentration of vesicles [2-SCREEN/LM-TXT][3-LM]. 
4.4.1. Talent sitting at microscope looking at images and measuring the concentration of vesicles
4.4.2. LAB MEDIA Authors will provide a screen shot for vesicle being measured Alternatively, use Figure 8 (TEXT: Examine a minimum of 20 image frames for each experimental condition)
4.4.3. LAB MEDIA of final data with measurements  Authors will provide this file.

5. Results: Protection from Heat Stress in Rats by Bacillus subtilis 
5.1. The mean body temperature of animals before and immediately after heat stress was 36.7 ± 0.07oC and 40.3 ± 0.17oC, respectively.  Exposure of rats to heat resulted in significant inhibition of villi height and total mucosal thickness.  However, treatment with the BSB3 strain before stress protected the intestine from the harmful effect of heat [1-LM].
5.1.1. LAB MEDIA Figure 2, 3, Editor, for ‘significant inhibition of villi height, point out the black bar in Figure 2A in the Stress columns for mucosal thickness, point out the black bar in the stress column in 2B.  Also for inhibition of villi height, add in the yellow arrows in 3A and 3B.  For the last sentence, point out the white bars in the stress columns in Figure 2A and B and add in the yellow arrows in 3C and D
5.2. For translocation of bacteria from the gut, mesenteric lymph nodes, liver and spleen were analyzed.  As illustrated here, bacteria were isolated at a concentration of 1.7 x 103 ± 4.6x102 CFU/g of tissue only in samples from mesenteric lymph nodes and liver of PBS-treated rats exposed to heat [1-LM].
5.2.1. LAB MEDIA Figure 4, Editor, for the second sentence, point out the tall black bar in the stress column.  
5.3. On the other hand, all tested samples from control and heat-stressed animals that received the BSB3 strain were sterile [1-LM].

5.3.1. LAB MEDIA Figure 4, Editor, point out the control bars and then the white stress bar (BSB3) when mentioned.
5.4. No change in IL-1β, IL-6, TNF-α, or INF-γ cytokine levels were registered in heat-stressed rats.  However, Il-10 and LPS levels were elevated in PBS-treated animals before heat treatment.  Therefore, B. subtilis BSB3 pre-treatment prevented the rise of IL-10 and LPS in serum after heat treatment [1-LM].
5.4.1. LAB MEDIA Figure 5,6, Editor, point out the black bar in figure 5 for IL10 and figure 6 for LPS elevated levels when mentioned for PBS treatment.  For the last sentence, point out the corresponding white columns under ‘Stress’ for both graphs when mentioned.
5.5. Finally, a significant increase in the concentration of free vesicles was found in the blood of rats that received PBS before heat stress but not in the BSB3 treated animals [1-LM].
5.5.1. LAB MEDIA Figure 7,8, Editor, for the increase in free vesicles, point out the black bar under ‘Stress’ in Figure 7 and Figure 8B and for ‘but not for BSB3…’ point out the white column in Figure 7 
6. Conclusion (said by authors on camera)

6.1. Iryna Soulokuva: It’s important to remember to use apyrogenic materials for blood collection and processing, to keep serum aliquots at -20oC to avoid repeated freezing and thawing, and to follow a sterile procedure during analysis of bacterial translocation.
6.2. Vitaly Vodyaoy: Following this procedure, other methods like administration of bacteria after heat stress can be performed in order to answer additional questions about cure complications of heat stress.

6.3. Iryna Sorokulova: After watching this video, you should have a good understanding of how to evaluate the preventative effect of bacterial strains against complications related to heat stress.
6.4. Vitaly Vodyanoy: Don't forget that working with surgical instruments requires focus and precautions such as wearing gloves 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.

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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