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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
Can you record movies/images using your own microscope camera? (Y/N)_________  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

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.) _
____2.3, 2.4, 2.5, 2.6, 2.7______________________________________

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.) _____2.5,  2.6______________________

E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If
yes, how far apart are the locations? __ The filming needs to take place in two locations:
one is in my lab, and the other is in in the Laboratory Animal Center. Both of the
locations are in my university and the distance between them is less than 500 m.


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 using the intracranial subarachnoidal (pronounced as “suhb-uh-rak-noid-al”) route of infection in mice is to study the roles of biofilms in Streptococcus suis (pronounced as “strep-tuh-kok-uh s soo-ees”) meningitis, the pathogenesis of other bacterial meningitis, and the efficacy of new drugs against bacterial meningitis. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr. Zongfu Wu: This method can help answer key questions about the roles of Streptococcus suis surface components in meningitis, such as the extracellular matrix from these biofilms [1-MED].
1.1.1. Dr. Wu speaks towards camera, interview style. 
1.2. Dr. Zongfu Wu: The main advantage of this technique is that it enables investigation of how bacterial components affect host immune responses directly in the brain, and mimics bacterial entrance into the central nervous system [1-MED].
1.2.1. Dr. Wu speaks towards camera, interview style.  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Dr. Zongfu Wu: Demonstrating the procedure will be Mr. Shouming Zhang, a grad student from my laboratory [1-MED]/[2-MED]. 
1.3.1. Dr. Wu speaks towards camera, interview style.  Video editor, please use 1.3.1 as the audio and 1.3.2 as the visual.  
1.3.2. Mr. Zhang looks up from workbench or desk and acknowledges the camera.

E.  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 Laboratory Animal Monitoring Committee of Jiangsu Province, China and performed in the Laboratory Animal Center of Nanjing Agricultural University [1-Title Card].
1.4.1. Title Card

Protocol: (read by voice talent at JoVE)
2. [bookmark: OLE_LINK19][bookmark: _Hlk505763070]Preparation of Bacteria
2.1. To collect strain P1/7 (pronounced as “P-one-seven”) planktonic cells, first collect 5 milliliters of the cells from mid-log phase culture [1-MED-TXT].  Centrifuge for 3 minutes at 8000 × g before washing the cells 3 times in PBS [2-MED-over the shoulder].  
2.1.1. Talent pipettes 5 milliliters of planktonic cells from mid-log phase culture to a centrifuge tube.  TEXT Overlay: See text for S. suis serotype 2 virulent strain P1/7
2.1.2. Talent places the tube into the centrifuge.
2.2. Resuspend the cells with 5 milliliters of 25% glycerol in THB and aliquot into 5 tubes [1-CU-TXT].
2.2.1. Tubes as talent resuspends the cells with 5 mL of 25% glycerol in THB from a labeled container and aliquots into 5 tubes.  TEXT Overlay: See text for THB recipe
2.3. Alternatively, to collect strain P1/7 biofilm state cells, take 20 milliliters of an overnight culture and add to 180 milliliters of fresh THB [1-MED-over the shoulder].  
2.3.1. Talent pipettes 20 milliliters of an overnight culture and add to 180 milliliters of fresh THB.
2.4. Equally divide the diluted culture into 10 round culture plates [1-CU].  Then, incubate the plates at 37 degrees Celsius in 5% CO2 for 24 hours [2-MED-over the shoulder].
2.4.1. 10 round culture plates as talent divides them equally 
2.4.2. Talent places the plates in an incubator. 
2.5. Following incubation, shake the plate gently to resuspend the bacteria that have not adhered to the plate and avoid resuspending the sediment [1-MED].  Then, discard the supernatant by aspiration [2-CU].
2.5.1. Talent shakes the plate to resuspend the bacteria that have not adhered to the plate, avoiding resuspending the sediment.
2.5.2. Plate as talent aspirates the supernatant.
2.6. Add 5 milliliters of PBS to harvest biofilm state cells, resuspend the sediment completely, and then transfer the sample to a new tube [1-MED-over the shoulder].  Sonicate the resuspended biofilm state cells as listed in the text protocol [2-CU].
2.6.1. Talent adds 5 milliliters of PBS to harvest biofilm state cells, resuspends the sediment completely, and then transfers the sample to a new tube.
2.6.2. Tube of biofilm cells as talent sonicates them.
2.7. [bookmark: OLE_LINK12][bookmark: OLE_LINK11]Next, centrifuge the sonicated cells for 3 minutes at 8000 × g and store the supernatant at minus 80 degrees Celsius [1-MED].  The supernatant may contain biofilm components and it can be used to resuspend the biofilm bacteria before infection [2-WIDE].
2.7.1. Talent places the sonicated biofilm state cells into the centrifuge.
2.7.2. Talent places the supernatant into the -80 degree freezer.  Use labeled containers. 
2.8. Resuspend the sediment with 10 milliliters of 25% glycerol in THB before observing the samples by scanning electron microscopy as described in the text protocol [1-CU].
2.8.1. Pelleted sediment as talent resuspends in 10 mL of 25% glycerol in THB.  Use labeled containers.
3. Detecting the mRNA Expression of TLR2 and Cytokines in Brain Tissue 
3.1. Infect all mice using planktonic cells or biofilm state cells and perform euthanasia as described in the text protocol [1-LM]. 
3.1.1. 57658_Zongfu Wu_Figure1.tif
3.2. Next, extract the total RNA from brain tissue using an RNA extraction kit [1-MED].  For each mouse, use whole brain tissue for extracting RNA.  Divide whole brain tissue into 5 tubes [2-MED-over the shoulder].  
3.2.1. Talent opens the RNA extraction kit and begins pulling out the components.
3.2.2. Talent divides the whole brain tissue into 5 tubes.
3.3. Take up to 100 milligrams of brain tissue and add 1 milliliter of lysis solution to each tube containing the lysing matrix provided by the kit [1-CU].  Extract the RNA following the steps listed in the text protocol [2-MED].
3.3.1. Tubes with brain tissue as talent adds 1 mL of lysis solution to the tubes.  Use labeled containers.  
3.3.2. Talent resuspends the brain tissue, or performs the next step in the extraction.
3.4. Next, perform cDNA synthesis, including elimination of genomic DNA, using a thermocycler with a reverse transcription reagent kit [1-MED-over the shoulder].
3.4.1. Talent opens the reverse transcription reagent kit and begins pulling out the components.
3.5. Add 1 microgram of RNA to a tube containing 2 microliters of 5x genomic DNA elimination buffer and 1 microliter of genomic DNA elimination enzyme [1-CU].  Add RNase-free water until the volume reaches 10 microliters [2-MED].  Incubate for 2 minutes at 42 degrees Celsius [3-MED-over the shoulder].
3.5.1. Tube containing 2 microliters of 5x genomic DNA elimination buffer and 1 microliter of genomic DNA elimination enzyme as talent adds the RNA there.  Use labeled containers.
3.5.2. Talent adds RNase-free water to the tube to reach a volume of 10 microliters.  Use labeled containers.
3.5.3. Talent places the tube at 42 degrees Celsius.
3.6. Add 10 microliters of master mix to the reaction solution and then mix gently [1-CU-TXT].  Proceed immediately with the reverse transcription reaction by placing the tube at 37 degrees Celsius for 15 minutes [2-MED-over the shoulder].  Then transfer the reaction to 85 degrees Celsius for 5 seconds [3-CU].
3.6.1. Tube as talent adds 10 microliters of master mix to the reaction solution and then mixes gently.  TEXT Overlay: See text for master mix reaction solution
3.6.2. Talent places the reaction at 37 degrees Celsius and starts a timer to count down from 15 minutes.
3.6.3. Reaction tube as talent places it at 85 degrees Celsius.
3.7. Perform the quantitative real-time PCR analysis using a Real-Time PCR machine with a SYBR (pronounced as “siy-ber”) quantitative real-time PCR kit [1-MED].
3.7.1. Working next to the Real-Time PCR machine, talent opens up the kit and begins pulling out the reagent.  
3.8. Following the kit instructions, combine the enzyme, primers, 50x ROX (pronounced “roks”) Reference Dye two, and cDNA template [1-CU].  Then add RNase-free water until a total volume of 20 microliters is reached [2-MED-over the shoulder].
3.8.1. Tube as talent adds the different reagents there.
3.8.2. Talent brings the total volume of the tube up to 20 microliters. 
3.9. Run each sample in triplicate using the thermal parameters listed in the text protocol and calculate the relative fold change based on the 2-minus-Delta-Delta-Ct method [1-CU-TXT].  
3.9.1. Real-Time PCR machine as talent inserts the samples, closes the lid, and starts the run.  TEXT Overlay: See text for primers and internal controls
3.10. [bookmark: OLE_LINK18][bookmark: OLE_LINK14][bookmark: OLE_LINK13]Also perform the observation and scoring of histological sections of the infected brain tissue as detailed in the text protocol [1-LM].
3.10.1. Figure 3 version 2.jpg 
4. Results: S. suis Biofilms Contribute to Induction of Meningitis 
4.1. The effect of biofilms on inflammatory response in murine brain tissue is shown here [1-LM].  At 12 hours post-infection, the expression of CCL2… [2-LM], IL-6… [3-LM], TNF-alpha… [4-LM] and TLR2 from brains of infected mice was significantly higher for biofilm state cells as compared to planktonic cells [5-LM].
4.1.1. 57658_Zongfu Wu_Figure2.tif
4.1.2. 57658_Zongfu Wu_Figure2.tif – Video Editor, please highlight the bar labeled “CCL2.” 
4.1.3. 57658_Zongfu Wu_Figure2.tif – Video Editor, please keep previous highlighting and also highlight the bar labeled “IL-6.” 
4.1.4. 57658_Zongfu Wu_Figure2.tif – Video Editor, please keep previous highlighting and also highlight the bar labeled “TNF-α.” 
4.1.5. 57658_Zongfu Wu_Figure2.tif – Video Editor, please keep previous highlighting and also highlight the bar labeled “TLR2.” 
4.2. Far more severe pathological changes were observed in the meninges and cerebral cortex of mice infected with the biofilm bacteria as compared to mice infected with the planktonic bacteria [1-LM].  These changes included large areas of necrosis… [2-LM] and intense inflammatory cell infiltration [3-LM].
4.2.1. 57658_Zongfu Wu_Figure3.tif
4.2.2. 57658_Zongfu Wu_Figure3.tif – Video Editor, please highlight the outline of the empty squares. 
4.2.3. 57658_Zongfu Wu_Figure3.tif – Video Editor, please highlight the outline of the empty circles.
4.3. However, much less inflammatory cell infiltration was observed in the meninges from mice infected with the planktonic bacteria [1-LM]. 
4.3.1. 57658_Zongfu Wu_Figure4.tif 
4.4. Furthermore, there was far more intense inflammatory cell infiltration observed in ventricles from mice infected with biofilm bacteria as compared to mice infected with the planktonic bacteria [1-LM].
4.4.1. 57658_Zongfu Wu_Figure5.tif – Video Editor, please highlight the outline of the empty circles.
4.5. As shown here, much less inflammatory cell infiltration was observed in ventricles from mice infected with the planktonic bacteria [1-LM]. 
4.5.1. 57658_Zongfu Wu_Figure6.tif
5. [bookmark: _GoBack]Conclusion (said by authors on camera)
5.1. Dr. Zongfu Wu: While attempting this procedure, it’s important to remember that different strains may have different infectious doses, so a preliminary experiment is strongly recommended to determine the appropriate infectious dose [1-MED].
5.1.1. Dr. Wu speaks towards the camera, interviews style.
5.2. Dr. Zongfu Wu: After watching this video, you should have a good understanding of how to collect the biofilm state cells and perform the intracranial subarachnoidal route of infection in mice [1-MED].
5.2.1. Dr. Wu speaks towards the camera, interviews style.
   

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.
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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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