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Authors, please fill out the unanswered questions below
.  
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? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) _______Steps 2.5, 3.5 and 3.6____________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) _2.1.5. Simultaneously add 30 µL (5 U/mL) thrombin into fibrinogen solutions in 96-well plate without bubles using multichannel pipette.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Hyung Jin Ahn: Amyloid-beta interacts with fibrinogen and alters hemostasis and thrombosis in AD. Identifying Amyloid-beta-fibrinogen interaction inhibitor has therapeutic value. In our lab we optimized turbidity and SEM protocols for this screening. 

1.2. Hanna E. Berk-Rauch: The main advantage of the plate based turbidity assay is its quick technique is that it’s quick and therefore, several amyloid-beta-fibrinogen interaction inhibitors can be screened in one shot without any sophisticated setups.

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

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.3. Pradeep K Singh: Binding of amyloid-beta to fibrinogen induces abnormal fibrin-clot structure. This clot is partially resistant to degradation and can increase the brain inflammation and pathology in Alzheimer’s patients. Therefore, we are screening several molecules for their potential to block this adverse interaction in turbidity assay. The hit compounds from turbidity assay are further validated for their ability to restore amyloid beta-induced structural abnormality of fibrin clot using scanning electron microscopy.  

1.4. Nadine Soplop: Visual demonstration of clot preparation for SEM analysis is critical as all the steps such as fixation, dehydration, critical point drying, or even washing steps can contribute to experimental variability and need to be presented in detail. With the visual demonstration it would be easy for any researcher to perform the experiment without any struggle or difficulty.
1.5. Kunihiro Uryu: While the focus here has been on the Amyloid-beta-fibrinogen interaction, this protocol can be readily modified to analyze the interaction of other proteins or compounds with the fibrin clot.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.7. to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.6. ** Author Name: Demonstrating the procedure will be NAME, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  Not Required.
1.6.1. Interview style: Author saying the above 

1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total) Not Applicable.
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).
Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
2. Clot Turbidity Assay


2.1. 
2.1.1. 
2.1.2. Talent adding Abeat42 solution to well(s), with stock Abeta42 container visible in frame (TEXT: See text for all reagent preparation details)
2.2. Next, mix bicinchoninic acid A and B solutions together [1-CU] and add 200 microliters of the mixture to each well for a 30-minute incubation at 37 °C [2-MED-over the shoulder].
2.2.1. Solution being mixed, with stock A and B solution container labels visible in frame

2.2.2. Talent adding BCA solution to well(s)

2.3. At the end of the incubation, read the plate on a plate reader at 562 nm [1-MED] and add 200 microliters of freshly-prepared 3 micromolar A-beta-42 solution in 50 mM of Tris buffer to each experimental well [2-CU-TXT].
2.3.1. Talent adding plate to plate reader

2.3.2. Buffer and Abeta42 being added to well(s), with stock Abeta42 container label visible in frame (TEXT: See text for control/inhibitory compound preparation details
)
2.4. Add 1.5 micromolar of freshly-prepared fibrinogen in 200 microliters of clot formation buffer to each Abeta42-containing and control wells [1-MED-TXT] and incubate the plate with on a rotating platform at room temperature [2-CU].
2.4.1. Talent adding fibrinogen to well(s), with stock fibrinogen container visible in frame (TEXT: Pipette slowly to avoid bubbles)
2.4.2. Shot of plate on rotating platform

2.5. 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].
2.5.1. Plate being loaded onto plate reader

2.5.2. Talent adding thrombin to well(s), with stock thrombin container visible in frame (TEXT: Pipette slowly to avoid bubbles pipette once and do not mix up and down)
2.5.3. Talent at plate reader, with absorbance readout visible on monitor in frame
3. Scanning Electron Microscopy
3.1. 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-WIDE] and add 80 microlites of fibrinogen onto each cover slip, gently spreading the solutions so they are is evenly distributed [2-CU].
3.1.1. Talent adding slide(s) to plate 
3.1.2. Fibrinogen solution with and without A-beta oligomers being added to slide/spread across slide.
3.1.3. Talent adding thrombin to well(s), with stock thrombin container visible in frame (TEXT: Pipette slowly to avoid bubbles, pipette once and do not mix up and down)
3.2. Cover the plate for a 30-60-minute incubation at room temperature [1-MED] and gently submerge each clot [2-CU] in 2 mL of ice-cold sodium cacodylate buffer for 2 minutes, covered, at room temperature two times [3-MED], using a 1-mL pipette to carefully remove the buffer after each wash [4-CU].
3.2.1. Talent placing lid onto plate
3.2.2. After incubation talent checking the status of the clot formation on the cover slip (videography of visible clot structure in the well)
3.2.3. Buffer being added to clot

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

3.2.5. Buffer being removed

3.3. After the last wash, fix the clots in 2-3 mL of ice-cold 2% glutaraldehyde on ice for 30 minutes [1-MED-over the shoulder].

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

3.4. Next, gently remove the glutaraldehyde from each well [1-CU] and wash the clots with fresh sodium cacodylate buffer as demonstrated on ice [2-MED].
3.4.1. Solution being aspirated

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

3.5. 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 washes to keep the clots protected from air exposure [2-CU].

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

3.5.2. Last few seconds being removed to show about how much ethanol should be left between each wash
3.6. During the last 100% ethanol wash, transfer the plate to a critical point dryer [1-MED] and use a critical point dryer sample holder to transfer the cover slips into the critical point dryer chamber [2-CU], placing at least one washer between each cover silp [3-CU].
3.6.1. Talent transferring cover slips to sample holder.
3.6.2. Washer being placed between slides. 

3.6.3. Slide(s) with sample holder being placed into CPD chamber filled with ethanol.
3.6.4. Talent starting the CPD cycle (usually 30 min)

3.7. After
, 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
].
3.7.1. Talent checking the status of dried clot layers and mounting sample

3.7.2. Sample(s) being placed into sputter coating chamber
3.8. Then sputter coat less than 20 nm 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 the scanning electron 2 detector at 4 kilovolts [2-MED].
3.8.1. Shot of sputter-coated sample(s)
3.8.2. Talent at SEM, imaging sample(s) 

OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
Author name, Step      :   (write your 1st optional statement here)  
Author name, Step      :   (write your 2nd optional statement here)  
4. Results
: Representative In Vitro Fibrin Clot Formation Analyses 
4.1. Fibrin clot formation causes scattering of the light passing through the solution, resulting in increased turbidity [1-LM] that plateaus at the end of the reading period [2-LM].

4.1.1. Authors: Please upload the graph from Figure 2A through the submission link as its own .ai or .psd file without the A label: please emphasize green data line Figure 2A: Video Editor: please emphasize plateau at end of green data line

4.2. 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].

4.2.1. Figure 2A: Video Editor: please emphasize blue data line

4.2.2. Figure 2A: Video Editor: please add bracket between green and blue data lines to emphasize difference between data lines

4.3. In the presence of an A-beta-fibrinogen interaction blocker, the effect of A-beta is ameliorated [1-LM] and the turbidity is higher than that with A-beta alone [2-LM].

4.3.1. Figure 2A: Video Editor: please emphasize red data line

4.3.2. Figure 2A: Video Editor: please add bracket between red and blue data lines

4.4. 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].

4.4.1. Figure 2A: Video Editor: please emphasize purple data line

4.5. Further, clot formation in the presence of GPRP, a peptide known to interfere with fibrin polymerization demonstrates a significantly reduced turbidity [1-LM] compared to fibrin clot formation in the absence of the inhibitor [2-LM].
4.5.1. Authors: Please upload the graph from Figure 2B through the submission link as its own .ai or .psd file without the B label: Video Editor: please emphasize blue data line

4.5.2. Figure 2B: Video Editor: please emphasize green data line
4.6. 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].
4.6.1. Authors: please upload the images from Figure 3 through the submission link together in a new unflattened .ai or .psd file without the A, B, or C labels: Video Editor: please outline entire left image

4.6.2. Figure 3: Video Editor: please emphasize at least one long fibrin thread

4.6.3. Figure 3: Video Editor: please emphasize at least one bundle

4.7. 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].
4.7.1. Figure 3: Video Editor: please outline entire middle image

4.7.2. Figure 3: Video Editor: please emphasize at least one thin thread

4.7.3. Figure 3: Video Editor: please emphasize at least one clump/aggregate

4.7.4. Figure 3: no animation

4.8. 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].

4.8.1. Figure 3: Video Editor: please outline entire right image

4.8.2. Figure 3: Video Editor: please emphasize at least one thread

4.8.3. Figure 3: Video Editor: please emphasize lack of clumps OR no animation

RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure that the results are written in our format.  

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments. For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing. If this is an imaging prep, then this part is where you will show examples of your imaging experiments. 
Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5. Evaluation of Morpholino Injection and Knockdown

5.1  Representative results of both morpholino injection and mRNA injection are shown here. The  
    uninjected control at 48 hours post fertilization looks normal, as expected 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

5.2  However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

           containing the first of two EGF-like repeats, exhibit brain edema.


     45678_Figure2.tif


5.3  Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

    the heads of the uninjected controls look normal 

    45678_ Figure3.tif

5.4  Conversely, some of the embryos injected with the mRNA exhibit cyclopia   

           45678_ Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
5. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

5.1. Hanna E. Berk-Rauch: Clot turbidity assay and SEM analysis protocol are optimized to evaluate several A-beta-fibrinogen interaction inhibitors in a quick and reproducible manner. Turbidity assay in combination of SEM will provide detailed information how these inhibitors restore the 3D-architecture of fibrin clot.  

5.2. Pradeep K Singh: As shown here with the previously published inhibitor compound TDI-2760, these methods provide valuable information regarding fibrin clot formation that can be applied to further studies both in vitro and in vivo.

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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. 
Insert the filenames of all the media to be included into the video 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 in the email accompanying the finalized script.

�Please see all the editing’s highlighted in “Red”


�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Authors: We leave all reagent preparation details for the text only portion of the paper unless there is an important visualization step.


�Steps 2.1 (2.1-2.2. and 2.3 do not need videography. These steps are only used to determine concentration of Abeta42 oligomers by BCA method.  This is not the part of clot turbidity assay. This can be quickly said in a shot of video. Or it can be displayed as Text in the start of the video


�Clot Turbidity assay begins from this step and needs videography


�Authors: How long are the slides left in the CPD before mounting?


�Critical point drying takes around 30 min.


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.
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