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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed descriptions of software usage? 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 3.1, 3.2, 3.3, 3.4
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 3.1
E.  Will the filming need to take place in multiple locations? N. 

1. Introduction (Author Interviews) 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Hóngyi Zhào: This method can help answer key questions in the cerebral microhemorrhage field, such as the etiology, distribution, and detection of cerebral microhemorrhages, and so on [1-INT]. 
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Hóngyi Zhào: The main advantage of this technique is that LPS injection stably induces inflammation. In addition, LPS injection is quite simple, economical, and cost-effective [1-INT].   
1.2.1. Named author states the above, looking slightly off frame, interview style.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Wei Wei: Though this method can provide insight into cerebral microhemorrhage induction, it can also be applied to other brain disorders, such as depression, schizophrenia, Parkinson’s disease, Alzhiemer’s disease, and prion disease [1-INT]. 
1.3.1. Named author states the above, looking slightly off frame, interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Hóngyi Zhào: Demonstrator the procedure will be Dandan Li, a grad student from my laboratory.  
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

D.  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 of PLA Army General Hospital, China.

Protocol: (read by voice talent at JoVE)
2. LPS Injection
2.1. Administer LPS at a dose of 1 milligram per kilogram of body weight [1-MED] to 10-week-old male Sprague-Dawley rats by intraperitoneal injection [2-MED-over the shoulder-TXT], then return each rat to the home cage [3-MED]. 
2.1.1. Talent draws LPS into a syringe from a vial labeled ‘1 mg/mL LPS’. 
2.1.2. Talent scruffs a rat and then injects the LPS via the IP route. The rat is not seen to struggle or squeal. TEXT: Anesthesia is not necessary for LPS injection. 
2.1.3. Talent places the rat back into the clean home cage. The rat does not seem adversely affected by its recent experience. 
2.2. Repeat the LPS injection after 6 hours and 16 hours [1-MED].
2.2.1. Talent holding a scruffed rat injects LPS.  
2.3. Dandan Li: Please note that injecting SD rats with LPS at a dose of 1 mg/kg may result in a 5% mortality rate. The mortality rate could further increase in younger or older rats or pregnant female rats [1-INT].  
2.3.1. Dandan Li speaks the soundbite to camera. 
2.4. Return the rats to their cages after LPS injection and provide ad libitum access to food and drink [1-MED-over the shoulder]. 
2.4.1. Talent places an injected rat in the cage and then places a small bowl of food, before placing the lid of the cage and a water bottle. 
3. Evan’s Blue Injection
3.1. Under terminal anesthesia [1-MED], perform a 5 to 8-millimeter-deep cardiac puncture on each rat [2-MED-over the shoulder]; the puncture point should be 5-millimeters to the left margin of sternum at the 3rd and 4th intercostal space [3-CU].
3.1.1. Talent tests the (absent) corneal reflex on the unresponsive rat. 
3.1.2. Talent performs a cardiac puncture on a rat. 
3.1.3. Added shot: Close-up footage of the needle entering the puncture point as described (this will likely need to be performed on another rat unless 3.1.2. is filmed in mock). Author note: 3.1.3 through 3.3.1 were filmed in one shot. 
3.2. Hold the needle in place and replace the empty tube with a tube containing Evan’s blue [1-CU]. 
3.2.1. *film as written. 
3.3. Wait until blood recovery is observed, and then inject Evans blue at a dose of 0.2 milliliters per 100 gram of body weight into the left heart ventricle [1-CU]. 
3.3.1. Blood enters the syringe/tube and then the plunger of the syringe is compressed slightly and the blood moves back out and Evan’s blue fills the tube and enters the heart. （3.1.3-3.3.1 were filmed in a whole shoot）
3.4. Keep the rat in a supine position for 10 minutes if assessing Evan’s blue leakage through the blood-brain barrier by immunofluorescence imaging [1-MED].
3.4.1. Talent removes the syringe from the heart and wipes the chest with a swab then leaves the rat in the supine position (NB Talent does not walk out of shot, rat should not be left alone).  Video editor: authors struck shotlisting for this shot but left the VO, not entirely sure what the visual for this should be. 
4. Fixation of Tissue
4.1. Perform cardiac perfusions using ice-cold 200 to 300 milliliters of 0.9% saline solution to clear the cerebral vasculature and brains [1-MED-over the shoulder-TXT]. 
4.1.1. BROLL of Talent performing the perfusion with ice-cold saline. Detail is not required and the needle entering the beating heart should not be shown. Around 30 seconds of footage. TEXT: Use 1M PBS for gross observation of microhemorrhages without fixation.
4.2. Switch to ice-cold 4% paraformaldehyde for fixation [1-CU].
4.2.1. Talent’s hand switches the flow to the heart from the saline line to the PFA line.  
4.3. Then after isolating the brain, immerse it in 20% sucrose in PBS for at least 6 hours [1-MED-TXT], or until the brain sinks to the bottom of the tube [2-MED-over the shoulder].
4.3.1. Talent uses forceps to place the brain into a labeled tube of 20% sucrose solution. The brain is seen to float in the solution. TEXT: Incubate at 4C
4.3.2. Talent’s lifts the tube out of a rack in the fridge and the brain is seen to have sunk to the bottom. 
4.4. Change the solution to 30% sucrose and fix for another 6 hours [1-MED].
4.4.1. Talent pours off the 20% sucrose solution and then pours 30% sucrose from a labeled tube into the tube containing the brain. 
4.5. Finally, prepare 10-millimeter-thick brain tissues sections using a cryostat [1-MED-over the shoulder].
4.5.1. BROLL of Talent at the cryostat, sectioning the brain and collecting the sections on slides. 
5. Evan’s Blue Double Staining
5.1. Wash the slides with PBS three times for 5 min each [1-MED-over the shoulder], then incubate slides with 4',6-diamidino-2-phenylindole, or DAPI solution for 15 minutes at room temperature [2-CU]. 
5.1.1. Talent immerses the slides (in a slide rack) in a staining jar containing PBS. 
5.1.2. The slides are laid out on a suitable absorbent surface as DAPI is pipetted onto the slides. 
5.2. After washing the slides in PBS as before [1-MED], mount slides with PBS-glycerol solution [2-CU]. 
5.2.1. Talent removes one of the slides from the rack and drains it on a tissue. 
5.2.2. Glycerol is added to the slide and a coverslip is placed. 
5.3. Capture images on a fluorescence microscope [1-MED]. EB deposition is indicated by red fluorescence; nuclei are indicated by blue fluorescence [2-LM].
5.3.1. BROLL. Talent sits down at the fluorescence microscope and begins to capture images. 
5.3.2. LAB MEDIA: 58423_Huang_Figure3_merge_left. 
6. H&E Staining 
6.1. Begin H&E staining by washing the slides in distilled water [1-MED]. Then immerse in hematoxylin solution for 8 minutes [2-MED-over the shoulder]. 
6.1.1. Talent immerses the slides in a staining dish filled with water and then leaves the shot. All of the steps in this section with the exception of the running water washes should be performed in a laminar flow hood.  
6.1.2. Talent lifts the staining rack containing the slides from the dish of water and transfers it to a dish containing hematoxylin. 
6.2. Alternatively, for Perl Prussian Blue staining, stain in reaction solution with equal parts mixture of ferrocyanide and hydrochloric acid for 10 minutes [1-CU-TXT].
6.2.1. Slides are transferred from distilled water to a labeled container of Perl Prussian Blue solution. TEXT: Proceed to washing, dehydration and clearing steps if using this method. 
6.3. Following staining, wash in running tap water for 5 minutes [1-CU].
6.3.1. Footage of the slides in the slide rack with running tap water entering the staining dish at the side. Shot will be reused once. 
6.4. Differentiate in 1% acid alcohol for 30 seconds [1-MED]. 
6.4.1. [bookmark: _GoBack]Talent immerses the slides in a labeled dish of 1% acid alcohol, watches a timer until 30 seconds pass, and then lifts up the slide rack holding it over the filter paper to drain. 
6.5. After washing in running tap water for 1-minute [1-MED-over the shoulder] stain in 0.2% ammonia water or saturated lithium carbonate solution for 30 seconds to 1-minute [2-CU]. 
6.5.1. Talent retrieves the slide from the sink. 
6.5.2. The slide is immersed in a labeled dish in the laminar flow hood. 
6.6. Next wash in running tap water for 5 minutes [1-CU].
6.6.1. Use 6.3.1. Slides washing in running water. 
6.7. Counterstain with eosin solution for 30 seconds to 1 minute [1-CU].
6.7.1. The slide is immersed in a dish of eosin solution.
6.8. Dehydrate through 90% alcohol then 95% alcohol, and absolute alcohol, for 0.5-2 minutes each [1-MED-over the shoulder]. 
6.8.1. Talent is at laminar flow hood. One dish of 90% alcohol and one dish of 95%, and one dish of absolute alcohol are visible. Talent transfers the rack from the 95% dish to the first dish of absolute ethanol.
6.9. After dehydration, clear in xylene for 30 seconds [1-MED].
6.9.1. Talent transfers the rack from the second dish of ethanol to a labeled dish of xylene. 
6.10. After mounting, analyze the H&E staining using a brightfield fluorescence microscope [1-MED-over the shoulder]. The red blood cells released from blood vessels, which are the components of CMHs, appear in red-orange under H&E staining [2-LM].
6.10.1. Talent places a slide on the brightfield microscope. Turns on the lamp, looks through the oculars and focuses. 
6.10.2. LAB MEDIA: 58423_Figure2A_upper_right (Authors please separate the panels of figure 2). 
7. Results: Detection of Sub-Acute Cerebral Microhemorrhages 
7.1. Surface CMHs can be detected by gross observation as indicated by the red arrows [1-LM-TXT]. 
7.1.1. LAB MEDIA: 58423_Huang_Figure1_gross. Video Editor - if possible, please show image without red arrows and add in arrows a beat or two later. TEXT: Figure modified and reused with permission10.
7.2. Evan’s blue staining reveals visible red fluorescence where Evan’s blue molecules leaked from an injured blood brain-barrier [1-LM]. 
7.2.1. LAB MEDIA: 58423_Huang_Figure3_EB. Please show image. NB this should be a single image with the red bright fluorescence (left panel of original image). 
7.3. H&E staining shows red blood cells found outside the capillaries [1-LM], and Prussian staining reveals ferric iron points derived from lysis of red blood cells [2-LM].  
7.3.1. LAB MEDIA: 58423_Figure2A_upper_left. Show image. 
7.3.2. LAB MEDIA: 58423_Figure2A_lower_left. Show image. 

8. Conclusion (said by authors on camera)

8.1. Hóngyi Zhào: While attempting this procedure, it’s important to remember that the dose of LPS to induce cerebral microhemorrhages is larger than that used in Parkinson’s Disease or Schizophrenia models. Therefore, the environment of the animals should be kept clean to reduce the mortality rate [1-INT]. 
8.1.1. Named author states the above, looking slightly off frame, interview style.
8.2. Hóngyi Zhào: Following this procedure, other methods like electron microscopy, MRI,_and Immunofluorescent imaging can be performed to determine damage to the ultrastructure of Blood-Brain Barrier in cerebral microhemorrhages, distribution of cerebral microhemorrhages in brain parenchyma in vivo, as well as glia cell activation [1-INT].
8.2.1. Named author states the above, looking slightly off frame, interview 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.


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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