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Authors, please fill out the brief questionnaire below.   
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)____N_____   
B.   Software Usage: Does your protocol include detailed, step-by-step software usage? Y 
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.) ___4.2, 5.4, 5.5, 5.6___________
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.) __5.1,5.2. It can be difficult to know what data to merge. Therefore each data that is chosen to merge should coincide with experimental data regarding concentrations. 
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/N) ___N____ If yes, how far apart are the locations? ___________________________________________________

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.  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. Dr. Patel: This method can help answer key questions in the biochemistry field, such as size, shape and conformational changes of biomolecules and their complexes. 
1.2. Dr. Patel: The main advantage of this technique is that experiments can be performed under physiologically relevant buffer conditions in an environment where biomolecules are stable.   

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. Dr. Patel: SAXS is a complimentary technique to many other biophysical and structural biology methods. Combining SAXS with these methods can help us in developing structure-based therapeutics

1.4. Dr. Patel: Though this method can provide insight into biomolecular complexes, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as study nanoparticles & drug delivery vesicles.
1.5. Dr. Patel: Generally, individuals new to this method will struggle because it appears as an overwhelming and complicated process to go from raw scattering data, to low resolution structures.

1.6. Dr. Patel: Visual demonstration of this method is critical as the pipeline of data analysis to obtain structural models from raw data 
1.7. is difficult to learn, because it involves the use of many different packages of software.   
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 1.8 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.
1.8. ** Dr.Trushar Patel: Demonstrating the procedure will be Tyler Mrozowich, a graduate student from my laboratory and primary author of this paper. 
1.8.1. Interview style: Author saying the above 

1.8.2. 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. 
Protocol: (read by voice talent at JoVE) 
Authors:  In order 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 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 in order to be well understood.     

2. Buffer Subtraction for Static SAXS Samples 

2.1. Author Name Tyler Mrozowich: “There are a few software packages that are useful for SAXS data analysis.  These include ScÅtter, bioXtas RAW, and the ATSAS suite. In this video we will provide an overview of the general steps to be taken when analyzing raw SAXS data using the ATSAS program suite.” [1-INT]
2.1.1. Author says above statement interview style
2.2. To begin, install and load the ATSAS program suite. [1-MED Over the Shoulder] Open the PRIMUS/qt program and go to the “OPEN” menu option.  Here, select up to 13 data files of interest. The data files must be in ASCII format, in which the first column is the s-vector axis and the second column is the intensity. [2-SCREEN]
2.2.1. Talent sits at computer and loads the program
2.2.2. Screen capture video as talent performs the above step beginning with opening the PRIMUS/qt program.  Author: Please submit this screen capture video as “58538_Patel_2_2_2.mov/mp4” to your server page.

2.3. Repeat this step for the “buffer only” data, inserting this data into a second “TOOLS” menu. [1-SCREEN]
2.3.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_2_3_1.mov/mp4” to your server page.
2.4. Next, navigate to the “Data Processing” window and select “SUBTRACT”.  This will generate a subtracted scattering curve representing just the scattering from the macromolecule of interest. [1-SCREEN-TXT]
2.4.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_2_4_1.mov/mp4” to your server page. (TEXT: Repeat this step for each concentration)

3. Guinier Analysis 

3.1. To perform Guinier analysis, start with a buffer subtracted scatter curve loaded into PRIMUS/qt. Next, click on “RADIUS OF GYRATION,” which will open the Primus Guinier Wizard.  At this point, a plot showing the natural log of I vs q2 will be displayed. (Authors: Is there a preferred way for the voice talent to say “ln(l) vs q2” “natural log of the intensity vs scattering angle squared”) [1-SCREEN]
3.1.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_3_1_1.mov/mp4” to your server page. 
3.2. To obtain a preliminary radius of gyration find the command prompt window and use the “AUTO-R-G” function.   [1-SCREEN]
3.2.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_3_2_1.mov/mp4” to your server page.
3.3. Alternatively, input multiple files at once by clicking the same “OPEN” prompt, but selecting multiple data files names by highlighting them in the same manner as previously described. [1-SCREEN]
3.3.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_3_3_1.mov/mp4” to your server page.
3.4. Author’s Name Tyler Mrozowich:  “Use the Guinier plot created earlier to assess the quality of the data.  [] The green line under the Guinier plot shows the residuals plot representing a linearity of the fit. [2-LM-TXT] Be aware that non-linearity in the Guinier analysis could be a sign of sample aggregation and further analysis should not be performed in this case.” [1-INT][3-LM]
3.4.1. Author says the entire statement above interview style
3.4.2. Patel_3_4_2.tif (TEXT: A linear Guinier fit gives an Rg with a small error (<5%) and suggests a high-quality sample) (Author: Please submit an image to your server page showing a Guinier plot with a green line as described in the 2nd sentence above.)
3.4.3. Patel_3_4_3.tif (Author: Please submit an image to your server page showing non-linearity in the Guinier analysis as described in the 3rd sentence above.)
4. Kratky Analysis 

4.1. To begin Kratky analysis, click on “SELECT”, next to the data file name, this will plot the data in the window and then select “PLOT”..  Next… below the “PLOT” button, click on “KRATKY PLOT”. [1-SCREEN]
4.1.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_4_1_1.mov/mp4” to your server page. 
4.2. Author’s Name Tyler Mrozowich: “Globular proteins display a Gaussian peak, while unfolded proteins will display a plateau instead of a peak and resemble a hyperbolic plot.” [1-INT] (Author: Is there a figure / graphic that would represent this statement to show what is described?) Yes: uploaded is a photo “Patel_4_2_1- Kratky unfolded vs folded” which illustrate it. The peak which continues up to a plateau is the unfolded.
4.2.1. Author says above statement interview style
5. Data Merging

5.1. Load buffer subtracted data for each concentration in PRIMUS/qt once again and under the processing tab click “SCALE” and inspect each curve and the “i" scale number, which correlates to the dilutions made from the original sample. [1-SCREEN]
5.1.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_5_1_1.mov/mp4” to your server page.
5.2. Following inspection, merge the data by clicking on the “MERGE” button in the processing window. [1-SCREEN]
5.2.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_5_2_1.mov/mp4” to your server page.  (TEXT: *Samples at higher concentration display less noise in the tail region of the curves)

5.3. To generate the P(r) plot (pronounced: “distance distribution” plot”), load the merged data curves into PRIMUS/qt and then click “DISTANCE DISTRIBUTION” in the analysis tab. [1-SCREEN]
5.3.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_5_3_1.mov/mp4” to your server page. 
5.4. 
5.4.1. 
5.5. Adjust the data range of the merged data to avoid any significant noise at the tail end of the raw data.  Also, omit data points close to the beam stop in the low-q region by selecting the lower range value and increasing the number. [1-SCREEN]
5.5.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_5_4_1.mov/mp4” to your server page.
5.6. To determine the Dmax, (Authors: How would you like Dmax said by the voice talent? pronounced “ Dee-Max”) start with a range of 5 times the radius of gyration obtained from the Guinier analysis. Then, gradually decrease this value until the P(r) plot does not abruptly drop to zero on the Y-axis and does not have a long-tail before approaching zero. [1-SCREEN]
5.6.1. Screen capture video as talent performs the above step in the order listed. Author: Please submit this screen capture video as “58538_Patel_5_5_1.mov/mp4” to your server page.
5.7. Check that the Experimental Rg/I0 (Authors: How would you like Rg/I0 said by the voice talent? “radius of gyration vs intensity), derived from Guinier approximation, and P(r) Rg/I0 (Authors: How would you like P(r) Rg/I0 said by the voice talent? “distance distribution radius of gyration vs intensity”) numbers are similar. [1-SCREEN]
5.7.1. Screen capture video as talent displays the experimental and approximation values and circles the output with their mouse. Author: Please submit this screen capture video as “58538_Patel_5_6_1.mov/mp4” to your server page.
5.8. Author’s Name Tyler Mrozowich: “In some cases, further manipulation on the range of data, data points, and ALPHA parameter is also required to obtain a good quality P(r) plot.”[1-INT]
5.8.1. Author says above statement interview style
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)    

6. Results: Studying Nidogen-1, Laminin ɣ-1, and their Complex using Small Angle X-Ray Scattering
6.1. Here, the intensity of scattered light is shown plotted against scattering angle, suggesting both the quality of the biomolecules nidogen-1, laminin gamma-1, and their complex as well as their shape. [1-LM]
6.1.1. Figure 2a (Authors: Which part of the graph depicts the biomolecule quality / shape?)
6.2. The electron pair-distance distribution determined from the scattering data suggest that the biomolecules have an elongated shape…[1-LM] and the Kratky plot suggests that the proteins are in an unfolded state as the data tends to plateau or even increase in the larger q range and lack a bell-curve shape. [2-LM]
6.2.1. Figure 2b

6.2.2. Figure 2c

6.3. In addition, the Guinier plots, which uses data at low-scattering angle indicates the linear region for determination of the radius of gyration which is shown here for nidogen-1, laminin gamma-1 and their complex.[1-LM]
6.3.1. Figure 2d
6.4. To study protein-protein complexes, MONSA (pronounced: “mon-sah”) was used to obtain the low-resolution structure of the entire nidogen-1 / laminin gamma-1 complex, suggesting that only the C-terminal region of both proteins participate in mediating interactions, whereas the rest of the domains are far apart from each other.[1-LM]
6.4.1. Complex_movie.mpg
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 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

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.


        -LAB MEDIA: 0123_PIname_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 

        -LAB MEDIA: 0123_PIname_Figure3.tif

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

                     -LAB MEDIA: 0123_PIname_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
7. 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.

7.1. Tyler Mrozowich: While attempting this procedure, it’s important to remember that monodispersed samples are required for SAXS analysis, and analysis should not be performed if there is any doubt in the samples.
7.2. Tyler Mrozowich: Following this procedure, other methods like NMR can be performed in order to answer additional questions that the low-resolution models generated through SAXS cannot answer. 
7.3. Tyler Mrozowich: After its development, this technique paved the way for researchers in the field of biochemistry to explore macromolecular structure (subdivision of field, disease, natural phenomenon) of flexible molecules and the interactions between different macromolecules.
7.4. Tyler Mrozowich: Don't forget that working with synchrotron radiation (reagent, pathogen, instrumentation) can be extremely hazardous and precautions and safety outlined by each different beamline should always be taken while performing initial data collection.
*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 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.

( 2017, Journal of Visualized Experiments


