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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? 
2.5., 3.5., 3.6.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.1.5. Simultaneously add 30 µL (5 U/mL) thrombin into fibrinogen solutions in 96-well plate without bubbles using multichannel pipette.
E. Will the filming need to take place in multiple locations? Y, adjacent buildings 
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. Hyung Jin Ahn: This method can answer key questions about the screening of -beta-amyloid-fibrinogen interaction inhibitors and the role of beta-amyloid fibrinogen interactions in hemostasis and thrombosis in Alzheimer’s disease.
1.2. Hanna E. Berk-Rauch: The main advantage of this plate-based turbidity assay are that it is quick and allows for several A-beta-fibrinogen interaction inhibitors to be screened at once without any sophisticated setup requirements.

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

1.3. Pradeep K Singh: The hit compounds identified in the turbidity assay can be further validated for their ability to restore A-beta-induced structural abnormalities in fibrin clots as assessed by scanning electron microscopy.  

1.4. Nadine Soplop: Visual demonstration of the clot preparation for scanning electron microscopy analysis is critical, as any variations in the preparation can contribute to variations within the experimental results.
1.5. Kunihiro Uryu: While the focus demonstrated here is on A-beta-fibrinogen interactions, this protocol can be readily modified to analyze the interactions of other proteins or compounds with the fibrin clot.
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) 
Protocol: (read by voice talent at JoVE)
2. Clot Turbidity Assay and Scanning Electron Microscopy
2.1. Begin by adding 1.5 micromolar of freshly-prepared fibrinogen in 200 microliters of clot formation buffer to each A-beta- -42-containing and control wells [1-WIDE-TXT] and incubate the plate with on a rotating platform at room temperature [2-MED].
2.1.1. Talent adding fibrinogen to well(s), with stock fibrinogen container visible in frame (TEXT: See text for all reagent preparation details)
2.1.2. Shot of plate on rotating platform

2.2. After 30 minutes, simultaneously add 30 microliters of freshly-prepared thrombin solution directly into the center of each fibrinogen-containing well to initiate clot formation [1-MED] and immediately read the absorbance of the in vitro clots at 350 nm [2-CU], repeating the measurement every 30-60 seconds over the course of 10 minutes [3-MED-over the shoulder-TXT].
2.2.1. Moved shot: Talent adding thrombin to well(s), with stock thrombin container visible in frame TEXT: Pipette gently to avoid introduction of bubbles. 
2.2.2. Plate being loaded onto plate reader

2.2.3. Talent at plate reader, with absorbance readout visible on monitor in frame
2.3. To evaluate the effect of A-beta-fibrinogen interaction inhibitors on fibrin clot structure, first use forceps to place clean, 12-mm, siliconized glass circle cover slips into individual wells of a 12-well plate [1-MED] and add 80 microlites of fibrinogen onto each cover slip, gently spreading the solutions so they are evenly distributed [2-CU].
2.3.1. Talent adding slide(s) to plate 

2.3.2. Fibrinogen solution being added to slide/spread across slide, with fibrinogen containers with and without A-beta oligomers visible in frame
2.3.3. Added shot: Talent adding thrombin to well(s),

2.4. Cover the plate for a 30-60-minute incubation at room temperature [1-MED]. 
2.4.1. Talent placing lid onto plate
2.5. Then gently submerge each clot [1-CU] in 2 mL of ice-cold sodium cacodylate buffer for 2 minutes, covered, at room temperature two times [2-MED], using a 1-mL pipette to carefully remove the buffer after each wash [3-CU].

2.5.1. Buffer being added to clot

2.5.2. Talent covering plate, with stock buffer container visible in frame

2.5.3. Buffer being removed

2.6. After the last wash, check the status of the clot formation on the cover slip [1-ECU] and fix the clots in 2-3 mL of ice-cold 2% glutaraldehyde on ice for 30 minutes [1-MED-over the shoulder].

2.6.1. Shot of clot structure in well

2.6.2. Talent adding glutaraldehyde to well(s), with stock glutaraldehyde container visible in frame

2.7. At the end of the incubation, gently remove the glutaraldehyde from each well [1-CU] and wash the clots with fresh sodium cacodylate buffer as demonstrated on ice [2-MED].
2.7.1. Solution being aspirated

2.7.2. Talent adding buffer to well, with stock buffer container visible in frame

2.8. Dehydrate the fixed clots in a graded series of 5-minute ice-cold ethanol washes on ice [1-MED-over the shoulder-TXT] without completely removing the ethanol between the washes to keep the clots protected from air exposure [2-CU].

2.8.1. Talent adding ethanol to clot(s), with stock ethanol container visible in frame (TEXT: 20% -> 50% -> 80% -> 100% x2)

2.8.2. Last few seconds being removed to show about how much ethanol should be left between each wash
2.9. During the last 100% ethanol wash, transfer the cover slips into a critical point dryer sample holder [1-MED], placing at least one washer between each cover slip [2-CU], and place the holder into a critical point dryer chamber filled with ethanol [3-MED].
2.9.1. Talent transferring cover slips to sample holder
2.9.2. Washer being placed between slides
2.9.3. Slide(s) with sample holder being placed into CPD chamber filled with ethanol
2.10. After a 30-minute drying cycle, use carbon tape to mount the cover slips on individual scanning electron microscopy stubs [1-MED] and transfer the samples to the sputter coating chamber of a vacuum sputter coater [2-CU].
2.10.1.  Talent mounting sample

2.10.2.  Sample(s) being placed into sputter coating chamber
2.11. Then sputter coat less than 20nm of gold-palladium or other conductive materials onto the samples for 25 seconds at 4 angstroms/second [1-CU] and image the samples on a scanning electron microscope equipped with a type 2 secondary electrons (SE2) detector at 4 kilovolts [2-MED].
2.11.1.  Shot of sputter-coated sample(s)
2.11.2.  Talent at SEM, imaging sample(s) 
3. Results: Representative In Vitro Fibrin Clot Formation Analyses 
3.1. Fibrin clot formation causes scattering of the light passing through the solution, resulting in an increased turbidity [1-LM] that plateaus at the end of the reading period [2-LM].

3.1.1. JOVE Figure 2A for videography.ai: Video Editor: please emphasize green data line 
3.1.2. JOVE Figure 2A for videography.ai: Video Editor: please emphasize plateau at end of green data line

3.2. When the fibrinogen is incubated in the presence of A-beta-42, the turbidity of the solution decreases [1-LM], with the curve reaching a maximum height of roughly half that of fibrinogen alone [2-LM].

3.2.1. JOVE Figure 2A for videography.ai: Video Editor: please emphasize blue data line

3.2.2. JOVE Figure 2A for videography.ai: Video Editor: please add bracket between green and blue data lines to emphasize difference between data lines

3.3. In the presence of a A-beta -42 interaction blocker, the effect of beta-amyloid is ameliorated [1-LM] and the turbidity is higher than that with A-beta- alone [2-LM].

3.3.1. JOVE Figure 2A for videography.ai: Video Editor: please emphasize red data line

3.3.2. JOVE Figure 2A for videography.ai: Video Editor: please add bracket between red and blue data lines

3.4. The effect of the blocker does not appear to be due to background turbidity, as the compound does not change the fibrin clot turbidity when A-beta is absent [1-LM].

3.4.1. JOVE Figure 2A for videography.ai: Video Editor: please emphasize purple data line

3.5. Further, clot formation in the presence of GPRP, a peptide known to interfere with fibrin polymerization, demonstrates a significantly reduced turbidity [1-LM-TXT] compared to fibrin clot formation in the absence of the inhibitor [2-LM].
3.5.1. JOVE Figure 2B for videography.ai: Video Editor: please emphasize blue data line (TEXT: GPRP: Gloy-Pro-Arg-Pro)
3.5.2. JOVE Figure 2B for videography.ai: Video Editor: please emphasize green data line
3.6. Fibrinogen generated in the presence of thrombin and calcium chloride only form a fibrin mesh [1-LM], with elongated and intercalated threads of fibrin [2-LM] as well as larger bundles [3-LM].
3.6.1. JOVE Figure 3 for videography.ai: Video Editor: please outline entire left image

3.6.2. JOVE Figure 3 for videography.ai: Video Editor: please emphasize at least one long fibrin thread

3.6.3. JOVE Figure 3 for videography.ai: Video Editor: please emphasize at least one bundle

3.7. When A-beta is present [1-LM], the fibrin threads became thinner [2-LM], with several sticky clumps and aggregates [3-LM], indicating A-beta -induced structural abnormalities [4-LM].
3.7.1. JOVE Figure 3 for videography.ai: Video Editor: please outline entire middle image

3.7.2. JOVE Figure 3 for videography.ai: Video Editor: please emphasize at least one thin thread

3.7.3. JOVE Figure 3 for videography.ai: Video Editor: please emphasize at least one clump/aggregate

3.7.4. JOVE Figure 3 for videography.ai: no animation

3.8. Consistent with the turbidity assay results, clot formation in the presence of an A-beta-fibrinogen interaction blocker [1-LM] partially restores the structure of the fibrin clot from the A-beta -induced changes [2-LM], as fewer clumps are observed with this treatment [3-LM].

3.8.1. JOVE Figure 3 for videography.ai: Video Editor: please outline entire right image

3.8.2. JOVE Figure 3 for videography.ai: Video Editor: please emphasize at least one thread

3.8.3. JOVE Figure 3 for videography.ai: Video Editor: please emphasize lack of clumps OR no animation

4. Conclusion (said by authors on camera):
4.1. Hanna E. Berk-Rauch: These clot turbidity assay and scanning electron microscope analysis protocols have been optimized for evaluating several A-beta-fibrinogen interaction inhibitors in a quick and reproducible manner.  

4.2. Pradeep K Singh: As shown, these methods provide valuable information about fibrin clot formation that can be applied to further studies both in vitro and in vivo.

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. 
JOVE Figure 2A for videography.ai
JOVE Figure 2B for videography.ai

JOVE Figure 3 for videography.ai

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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