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[bookmark: BackToTop]A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
B.  Software: Does your protocol include detailed, step-by-step instructions involving computer-controlled instrumentation or other software? (Y/N) Y
[bookmark: BackToQues]C.  Procedure Highlights: Of the steps to be filmed, which will viewers benefit most from seeing? Please list 4-6 steps from this script by their step numbers (e.g. 2.1).
Steps 3.1, 3.2, 3.3, 4.1, 4.3, 4.4, 4.5 (4.7 and 4.8 are screen capture footage)
D.  Critical Steps: What is the single most difficult aspect of this procedure? Please list 1-2 steps from this script and briefly describe how you ensure success.
Steps 3.1, 3.2 (4.7 and 4.8 are screen capture footage)
E.  Filming: Will filming need to take place in multiple locations? (Y/N) N

[bookmark: Introduction]1. Introduction (Experimental Goal and Author Interviews)

A. Experimental Goal (Spoken by voice talent at JoVE.)

The overall goal of this procedure is to investigate structural changes occurring in organic molecules on the vibrational (vigh-brey-shun-ul /vaɪˈbreɪ ʃən əl/) energy level using Raman (rah-mun /ˈrɒ mən/) and infrared spectroelectrochemistry (in-fruh-red spek-tro-eh-lek-tro-kem-ih-stree /ˈɪn frə rɛd ˌspɛk troʊ əˌlɛk troʊˈkɛm ɪ striː). (Intro)

[bookmark: IntroStatements]B.  Required Interview Statements (Said by you on camera. Don’t forget to smile!)  
1.1. Przemysław Data: Raman and IR spectroelectrochemistry can be used for advanced characterization of the structural changes in electroactive compounds occurring during an electrochemical process and for in-situ study of the reaction’s mechanism.
1.2. Agata Blacha-Grzechnik: The main advantage is the possibility of observing the signal arising from the intermediate products of the electrochemical process or investigating processes in which the products cannot be separated.

[bookmark: Protocol]Protocol (Spoken by voice talent at JoVE.)
2. Spectroelectrochemical Cell and Electrolyte Preparation
2.1. Prior to performing spectroelectrochemical (spek-tro-eh-lek-tro-kem-ih-kul /ˌspɛk troʊ əˌlɛk troʊˈkɛm ɪ kəl/) studies, use cyclic voltammetry (vohl-tam-meh-tree /voʊlˈtæm mɛ triː/) to determine the potential ranges of the redox (ree-docks /ˈriː dɒks/) processes of interest. [1-MED-Over shoulder]
2.1.1. Talent looks at a representative voltammogram of the compound that will be used in the demonstration on a computer.
2.2. [bookmark: _Hlk490839222]To begin the procedure, rinse an indium-tin-oxide-coated (in-dee-um tin ock-side /ˈɪn diː əm ˈtɪn ˈɒk saɪd/) quartz working-electrode (eh-lek-trode /əˈlɛkˌtroʊd/) with deionized water. [1-MED] Sonicate (sahn-ih-kate /ˈsɒn ɪ keɪt/) the quartz ITO (I-T-O) electrode in acetone and [2-MED-Over shoulder] isopropyl (eye-so-pro-pl /ˌaɪ səʊˈproʊ pəl/) alcohol, in sequence, for 15 minutes each. [3-MED]
2.2.1. Talent rinses the ITO electrode with DIH2O from a wash bottle. (TEXT: See text for preparation of Au or Pt WE.)
2.2.2. Talent places the rinsed electrode in a labeled beaker of acetone, places the beaker in a sonicator, and starts sonication.
2.2.3. Talent transfers the electrode to a labeled container of isopropanol, places the container in the sonicator, and restarts sonication.
2.3. While the ITO electrode is being sonicated (sahn-ih-kay-ted /ˈsɒn ɪ keɪ təd/), burn the working area of a platinum wire or spiral counter-electrode [1-MED] in the flame of a high-temperature gas torch just until the wire becomes red. Allow the wire to cool to room temperature in ambient air. [2-MED]
2.3.1. Talent ignites the high-temperature gas torch and holds a Pt wire/spiral CE in the flame.
2.3.2. Talent (having been holding the wire in the flame for nearly a minute) continues holding the wire in the flame, and then removes it from the flame when it turns red and places it aside to cool.
2.4. Remove the reference electrode from its storage electrolyte solution and rinse it three times with the solvent to be used during the measurements. [1-MED]
2.4.1. Talent removes the RE from its storage solution and rinses it with the solvent. (Please record at least 5 seconds of rinsing the electrode.)
2.5. Clean the appropriate spectroelectrochemical vessel with ethanol, isopropyl alcohol, or acetone, and allow it to dry. [1-MED-Over shoulder-TXT] Clean the other components of the cell with acetone and allow them to air-dry for at least 1 minute. [2-MED]
2.5.1. Talent uses a syringe to fill the spectroelectrochemical cell with an organic solvent, and then removes the solvent with the syringe and sets the cell aside to dry. (TEXT: Spectroelectrochemical cell structure varies with experiment type.)
2.5.2. Talent rinses the components in acetone, and then sets them out to air-dry.
2.6. [bookmark: _Hlk490839186]Once sonication (sahn-ih-kay-shun /ˌsɒn ɪˈkeɪ ʃən/) of the ITO electrode is complete, allow it to air-dry. [1-MED]
2.6.1. Talent removes the ITO electrode from the container of isopropanol and sets it out to dry.
2.7. Then, prepare at least 10 mL of a supporting electrolyte solution with a concentration at least 100 times greater than the target analyte (ann-uh-light /ˈæn əˌlaɪt/) concentration. [1-MED-Over shoulder] If applicable for the experiment, prepare 2 mL of a 1 mM analyte solution in the electrolyte. [2-MED]
2.7.1. Talent adds DCM or MeCN to a labeled vial or tube containing Bu4NPF6 and mixes them together to dissolve the solid.
2.7.2. Talent draws up 2 mL of the electrolyte solution and adds it to another (labeled) vial or tube containing the compound of interest.
2.8. Bubble inert gas through the analyte or electrolyte solution for 5 minutes at a moderate gas flow, so that only small bubbles appear at the solution surface. [1-CU] Afterwards, proceed to the chosen spectroelectrochemistry procedure. [2-MED]
2.8.1. 7-8 seconds of footage of Ar (or N2) gently bubbling through the analyte solution in the labeled vial/tube.
2.8.2. Talent removes the Ar pipe from the analyte solution and turns off the Ar flow.
3. Infrared (IR) Reflectance Spectroelectrochemistry
3.1. When ready to begin the IR (I-R) study, assemble the clean IR spectroelectrochemical cell. [1-MED-Over shoulder] Ensure that the electrodes are not in contact with each other. [2-CU]
3.1.1. Talent assembles the IR spectroelectrochemical cell.
3.1.2. A close-up view of the assembled cell showing that the electrodes are not in contact with each other.
3.2. Fill the assembled cell with pure solvent and check it for leaks. Adjust the assembly as needed to ensure that the cell is leak-free. [1-MED] When finished, remove the solvent with a syringe. [2-MED]
3.2.1. Talent fills the cell with pure solvent using a syringe, plugs the inlet and outlet, and inspects the cell for leaks.
3.2.2. Talent removes the inlet and outlet plugs and draws the solvent out of the cell with the syringe.
3.3. Next, turn on the IR spectrometer (spec-trom-eh-tur /spɛkˈtrɒm ə tər/) and open the instrument software. [1-WIDE] Fill the cell with the analyte solution, [2-MED-Over shoulder] ensuring that the areas of the electrodes that will be irradiated with the incident beam are submerged. [3-CU]
3.3.1. Talent turns on the spectrometer and opens the spectrometer software on the instrument computer.
3.3.2. Talent uses a syringe to fill the cell with the analyte solution.
3.3.3. A close-up view of the cell showing that the working areas of the electrodes are immersed in the solution.
3.4. [bookmark: _Hlk491166821]Then, load the cell into the instrument. [1-MED-Over shoulder] Connect the electrodes to a potentiostat (puh-ten-she-oh-stat /pəˈtɛn ʃi oʊˌstæt/), being careful not to allow the electrodes or the connectors to touch each other. [2-CU]
3.4.1. Talent mounts the cell in the spectrophotometer.
3.4.2. Talent clips the potentiostat wires to the three electrodes, being careful not to let the clips touch each other.
3.5. Fill in the IR spectrum acquisition parameters and register a background spectrum of the solution with no potential applied. [1-MED-Over shoulder] Then, apply a potential of 0 V to the working electrode. Acquire and save an initial IR spectrum. [1-SCREEN]
3.5.1. Talent fills in the spectrum range, resolution, and the number of spectra to repeat, and then starts the scan.
3.5.2. *To be provided by authors: Screen capture footage of applying a potential of 0.0 V to the sample in the potentiostat software (with the 5-second wait time, if needed), and then switching back to the IR software and clicking the Scan button to acquire another spectrum.
3.6. Then, increase the applied potential by 100 mV, wait for 5 seconds, and acquire another IR spectrum. [1-SCREEN] Repeat this process until spectra (spec-truh /ˈspɛk trə/) have been acquired for the entire potential range of interest. [2-SCREEN-TXT]
3.6.1. *To be provided by authors: Screen capture footage of increasing the applied potential by 100 mV in the potentiostat software with a 5-second wait time, and then switching back to the IR software and then clicking the scan button.
3.6.2. *To be provided by authors: Screen capture footage of clicking through a series of acquired spectra at increasing potentials in the IR software. (TEXT: Acquire spectra at increasing applied potentials.)
Authors: You do not need to add the text overlay to the screen capture footage; this will be done during video editing.
3.7. To evaluate the reversibility of the redox process of interest, return the applied potential to the initial value in 100-mV steps and acquire a spectrum for each step. [1-SCREEN] Otherwise, return to the initial value in a single step and acquire only one spectrum. [2-SCREEN]
3.7.1. *To be provided by authors: Screen capture footage of switching from the IR software (displaying the spectrum collected at the highest potential) to the potentiostat software, decreasing the applied potential by 100 mV with a 5-second wait time, and then switching back to the IR software as though about to acquire a new spectrum.
3.7.2. *To be provided by authors: Screen capture footage of switching from the IR software (displaying the spectrum collected at the highest potential) to the potentiostat software (where the applied potential should again be set to the highest value), decreasing the potential in a single step, and then switching back to the IR software as though about to acquire a final spectrum.
3.8. Next, subtract the initial spectrum from every other spectrum to obtain the differential (dih-fuh-ren-shul /ˌdɪ fəˈrɛn ʃəl/) spectra. [1-SCREEN] Subtract the initial spectrum from itself to perform baseline correction. [2-SCREEN] Then, disconnect the cell and transfer the solution to an electrochemical (eh-lek-tro-kem-ih-kul /əˌlɛk troʊˈkɛm ɪ kəl/) cell for CV (C-V). [3-SCREEN]
3.8.1. *To be provided by authors: Screen capture footage of clicking through Process > Arithmetic, selecting the Subtract operator, selecting Operand, selecting the spectrum registered at 0 V from the dropdown, and clicking OK.
3.8.2. *To be provided by authors: Screen capture footage of subtracting the initial spectrum from itself as baseline correction.
3.8.3. Talent pulls the solution from the cell (now disconnected and removed from the instrument) into a syringe and dispenses the solution into a clean electrochemistry vial.
3.9. Register a CV of the sample solution before and after adding ferrocene (fehr-oh-seen /ˈfɛr əˌsiːn/). Afterwards, recalculate the potentials from the experiment based on the ferrocene couple. [1-MED-Over shoulder]
3.9.1. Talent adjusts the potential values in a representative spreadsheet of exported data using an example value for the Fc+/Fc couple.
4. Raman Spectroelectrochemistry
4.1. Prior to the Raman spectroelectrochemical study, coat a clean wire or plate electrode with the analyte by electropolymerization (eh-lek-tro-puh-lih-muh-rih-zey-shun /əˌlɛk troʊ pə lɪ mər ɪˈzeɪ ʃən/) or dip-casting. [1-MED]
4.1.1. Talent takes out an already-prepared WE from a container and places it in the workspace in which the spectroelectrochemical cell will be assembled.
4.2. When ready to begin the study, turn on the Raman spectrometer, laser, and control software. [1-WIDE] Assemble the spectroelectrochemical cell, being careful to keep the electrodes separated. [2-MED-Over shoulder]
4.2.1. Talent turns on the Raman spectrometer and laser and opens the control software.
4.2.2. Talent assembles the clean spectroelectrochemical cell.
4.3. Position the analyte-coated working electrode as close as possible to the cell wall facing the incoming incident beam while leaving space for solution to flow between it and the wall. [1-CU]
4.3.1. Talent adjusts the electrode holder position so that the analyte-coated WE is as close as possible to the relevant cuvette wall without touching it.
4.4. Then, add about 2 mL of the electrolyte or analyte solution to the cell, so that all electrodes are immersed in solution. [1-CU]
4.4.1. Talent fills the cell with 2 mL of the electrolyte (or analyte) using a syringe so that the electrodes are completely submerged.
4.5. Place the cell in the spectrometer and connect the electrodes to a potentiostat, being careful to keep the electrodes from touching each other. [1-MED]
4.5.1. Talent inserts the cell into the spectrometer and connects the potentiometer wires to the electrodes, being careful not to let the clips and electrodes touch each other.
4.6. Focus the spectrometer camera on the film deposited on the working electrode. [1-MED-Over shoulder] Then, close the spectrometer cover. [2-MED]
4.6.1. Talent (manually or with software) focuses the spectrometer camera on the film deposited on the WE.
4.6.2. Talent closes the spectrometer.
4.7. Select the laser type and grating appropriate for the sample. Focus the laser beam on the working electrode surface, so that the sharpest possible dot or line appears. [1-SCREEN]
4.7.1. *To be provided by authors: Screen capture footage of selecting the grating and focusing the laser on the working electrode surface to a sharp dot or line.
4.8. Set the laser power, spectral range, time of illumination, and number of repetitions in the spectrometer software appropriately for the sample. Use low laser power to avoid destruction of the sample. [1-SCREEN]
4.8.1. *To be provided by authors: Screen capture footage of setting the laser power, spectral range, illumination time, and number of repetitions; then using the cursor to point out the laser power to emphasize that the power is low*; and then acquiring an initial Raman spectrum. (Please ensure that the option to show the cursor in the recording is enabled in the screen recording software.)
[bookmark: _Hlk497475476]Authors: When you finalize this script after filming, please fill in the time in the 4.7.1 screen capture file when you finished pointing out the laser power value with the cursor:
Timestamp of when you finished pointing out the laser power value: _____
Video editor: Please transition from step 4.7 to 4.8 at the above timestamp.
4.9. Acquire an initial Raman spectrum. [1-SCREEN] Adjust the data collection parameters and repeat the scan as needed until a good initial spectrum has been acquired. [2-SCREEN]
4.9.1. The 4.7.1 screen capture footage starting from ‘…then acquiring’ (see above timestamp).
4.9.2. *To be provided by authors: With an initial spectrum having been collected, screen capture footage of adjusting the data collection parameters and starting spectrum acquisition again.
4.10. Then, apply a starting potential of 0 V to the working electrode. [1-SCREEN] Collect a spectrum and save it with a descriptive file name. [2-SCREEN]
4.10.1. *To be provided by authors: Screen capture footage of applying a starting potential of 0.0 V to the WE.
4.10.2. *To be provided by authors: Screen capture footage of saving a spectrum acquired at 0.0 V with a descriptive file name.
4.11. Then, increase the applied potential by 100 mV, wait 5 seconds, [1-SCREEN] and collect another spectrum. Acquire spectra in this way throughout the desired potential range. [2-MED]
4.11.1. *To be provided by authors: Screen capture footage of increasing the applied potential by 100 mV with a 5-second wait timer.
4.11.2. Talent saves a spectrum that was acquired at 100 mV, moves to the computer controlling the potentiostat, and increases the applied potential by 100 mV with a 5-second wait time.
4.12. [bookmark: _GoBack]Then, acquire another spectrum at the initial potential [1-SCREEN] to evaluate the reversibility of the redox process of interest. [2-SCREEN] Afterwards, correct the potential values using CV as previously described. [3-MED]
4.12.1. *To be provided by authors: Screen capture footage of setting the applied potential back to the initial potential.
4.12.2. *To be provided by authors: Screen capture footage showing a just-collected spectrum with the initial potential applied, and then saving the spectrum with a descriptive file name.
4.12.3. Talent secures the analyte-coated WE in an electrochemical cell cap for a CV vial as though about to run a CV using it.
5. Results: Evaluation of Structural Changes Under Applied Potentials
5.1. [bookmark: _Hlk479691078][bookmark: _Hlk491257074]Differential IR spectra taken during electropolymerization of a triphenylamine-based (try-fen-ul-uh-meen /ˌtraɪˈfɛn əl ə miːn/) hydrazone (high-druh-zone /ˈhaɪ drəˌzoʊn/) derivative with reactive vinyl groups showed [1-LM] increased transmittance (trans-mitt-nse /trænsˈmɪt əns/) at about 1600 cm-1 (sixteen-hundred inverse centimeters), [2-LM] indicating the loss of some of the monomer’s (mon-uh-mer’s /ˈmɒn ə mərz/) conjugated double-bonds during electropolymerization. [3-LM]
5.1.1. Figure 4 (Figure 4.tif): Video editor: During “triphenylamine-based…groups”, emphasize the chemical diagram.
5.1.2. Figure 4 with arrow over 1580 (Figure 4a.tif) Video editor: Emphasize the bolded ‘1580’ and the arrow above it.
5.1.3. Figure 4 with arrow over 1580 (Figure 4a.tif) Video editor: Emphasize the chemical diagram (the monomer) again.
5.2. The changes in transmittance between 675 and 900 cm-1 indicated the loss of IR signal [1-LM] from monosubstituted (mon-oh-sub-stih-too-ted /ˈmɒn oʊˌsʌb stɪ tuː təd/) benzene [2-LM] and a new IR signal from disubstituted (dye-sub-stih-too-ted /ˈdaɪˌsʌb stɪ tuː təd/) benzene. [3-LM] This suggested an electropolymerization mechanism involving a reaction between [4-LM] the vinyl groups and [5-LM] the monosubstituted benzene rings. [6-LM]
5.2.1. Figure 4 with arrows over/under three peaks at the left (Figure 4b.tif): Video editor: On “the loss...", highlight the bolded ‘678’ and ‘760’ text and the arrows above them.
5.2.2. Figure 4 with arrows over/under three peaks at the left (Figure 4b.tif): Video editor: Please maintain the highlighting from 5.2.1. Also, highlight the benzene rings with no other substituents (i.e., monosubstituted) connected to the leftmost and rightmost N on each side of the molecule (see Figure 4b example.png for this and for 5.2.5-5.2.6).
5.2.3. Figure 4 with arrows over/under three peaks at the left (Figure 4b.tif): Video editor: Highlight the bolded ‘880’ text and arrow pointing down under it.
5.2.4. Figure 4 with arrows over/under three peaks at the left (Figure 4b.tif): Video editor: Emphasize the chemical diagram, and please continue emphasizing the diagram for the rest of the time that 4b is shown (i.e., 5.2.4-5.2.6).
5.2.5. Figure 4 with arrows over/under three peaks at the left (Figure 4b.tif): Video editor: Highlight the double line attached to the benzene rings at the left and right of the emphasized chemical diagram. (These are vinyl groups.)
5.2.6. Figure 4 with arrows over/under three peaks at the left (Figure 4b.tif): Video editor: Please retain the highlighting from 5.2.5. Also, highlight the monosubstituted benzene rings in a different color.
5.3. Raman spectroscopy (spek-tross-kuh-pee /ˌspɛkˈtrɒs kə piː/) of a polyaniline (paul-ee-ann-ih-lin /ˌpɒl iːˈæn ɪ lɪn/) film deposited on a gold electrode electrografted (eh-lek-tro-graf-ted /əˈlɛk troʊ græf təd/) with aniline (ann-ih-lin /ˈæn ɪ lɪn/) showed bands characteristic of the leucoemeraldine (loo-ko-eh-mer-ul-deen /ˌluː koʊˈɛ mər əl diːn/) form at the starting potential of 0 mV. [1-LM]
5.3.1. Figure 5 without inset (Figure 5 without inset.tif): Video editor: On “bands…”, highlight the ‘0 mV’ label at the left of the figure and the lowest (red) line on the graph, and emphasize the three large lumps in the red line (at about 1200, 1350, and 1600 on the horizontal axis; see Figure 5 example.png for this, for 5.4.3, and for 5.5.2-5.5.4).
5.4. When the applied potential increased beyond the first redox-couple of polyaniline, [1-LM] bands indicating [2-LM] a transition to the semiquinone (seh-mi-kwih-known /ˌsɛ miːˈkwɪ noʊn/) polyaniline structure were observed. [3-LM]
5.4.1. Figure 5 with inset (Figure 5 without inset.tif and Figure 5_inset.tif): Video editor: Emphasize the inset and highlight the dotted vertical line across the ‘A’.
5.4.2. Figure 5 with inset (Figure 5 without inset.tif and Figure 5_inset.tif): Video editor: Emphasize ‘300 mV’ and ‘400 mV’ at the left of the figure and the fourth and fifth lines from the bottom (the green and blue lines).
5.4.3. Figure 5 with inset (Figure 5 without inset.tif and Figure 5_inset.tif): Video editor: Please continue emphasizing the green and blue lines and the ‘300 mV’ and ‘400 mV’ text. Also, highlight the two small lumps and the large lump in the green and blue lines that are at about 1240, 1260, and 1350. The appearance of the two small lumps and the appearance of overlapping peaks in the large lump indicate the structure change being described.
5.5. Increasing the applied potential beyond the second redox couple [1-LM] resulted in increased intensity of bands characteristic of a deprotonated (dee-pro-tuh-ney-ted /ˌdiːˈproʊ tə neɪ təd/) quinoid (kwih-noid /ˈkwɪ nɔɪd/) ring [2-LM] and decreased intensity of a band characteristic of the semiquinone radical. [3-LM] This indicated that the polyaniline had transitioned to the pernigraniline (pair-nee-gran-ih-lin /pɛrˌniːˈgræn ɪ lɪn/) form. [4-LM]
5.5.1. Figure 5 with inset (Figure 5 without inset.tif and Figure 5_inset.tif): Video editor: Emphasize the inset and highlight the dotted vertical line across the ‘B’.
5.5.2. Figure 5 with inset (Figure 5 without inset.tif and Figure 5_inset.tif): Video editor: Highlight ‘600 mV’ and ‘700 mV’ and emphasize the top two black lines in the graph. On “increased…”, highlight the lumps in the top two black lines at about 1240, 1500 (including the long shoulder to its left), and 1590.
5.5.3. Figure 5 with inset (Figure 5 without inset.tif and Figure 5_inset.tif): Video editor: Please continue emphasizing the top two black lines and their labels at the left. On “decreased…”, highlight the divot in the lump spanning 1300-1400 (the divot is formed by a peak decreasing in intensity relative to the peaks overlapping with it).
5.5.4. Figure 5 with inset (Figure 5 without inset.tif and Figure 5_inset.tif): Video editor: Emphasize only the top black line and highlight the lumps from 5.5.2 and the divot from 5.5.3 (i.e., the characteristic features of the new form) in the top black line only.
6. Conclusion (Said by you on camera. Don’t forget to smile!)
6.1. Przemysław Data: These techniques paved the way for researchers in the field of organic electronics to explore structural changes occurring during redox processes, estimate the quality of individual layers, investigate system durability during multiple oxidation-reduction cycles, or study diffusion in multilayer structures.
6.2. Krzysztof Karon: While attempting this procedure, remember that some molecular vibrations may be active only in IR or Raman spectroscopy, making them complementary to each other. The best results are obtained when the changes involve groups active in the technique being used. 
6.3. Przemysław Data: Don’t forget that working with organic solvents can be extremely hazardous. Appropriate precautions should always be taken during this procedure.
[bookmark: ProvidedMedia]
PROVIDED MEDIA
Authors: Name new or modified files with the scheme 01234_PIname_Figure1.tif, where 01234 is your JoVE video ID and PIname is the corresponding author’s surname. For example:

5.2 – 01234_PIname_Figure1.tif – dual color imaging of tumor angiogenesis at 40X
5.3 – 01234_PIname_Figure2.tif – dual color imaging of tumor angiogenesis at 100X

Minimum dimensions: 720 x 480 pixels
Minimum resolution: 300 dpi

Preferred image formats: .pdf, .tiff, .png, .eps, .ai, .psd
Preferred movie formats: .mov, .mp4, .avi

.mov or .mp4 files are strongly preferred for screen capture footage. Vector or layer-compatible formats (.svg, .ai, .eps, .pdf, .psd) are strongly preferred for complex figures and graphs.

To generate a vector (.pdf) file from a graph prepared in Excel or similar software, first, move the graph to its own sheet and click the tab to view the graph. Use ‘Save As’ to save this sheet as a standard .pdf.

Upload each file to your project folder: https://www.jove.com/account/file-uploader?src=17279213

Please list the provided files below and specify the step or steps where the files will be used. If a file is not based on an existing figure, please provide a short description.

· [bookmark: Text13]Step number(s) – File name - Description (if new figure)


GENERAL PREPARATION
It is critical for a smooth and organized shoot that your samples, reagents, instruments, glassware, and software are ready to go. This ensures that filming can quickly move from step to step.

Reagents, samples, and solutions should be prepared or collected and labeled before we arrive. Tubes, glassware, and plates should be clean, dry, and neatly labeled. 

Each shot will take about five minutes, as it takes a few minutes to set up between shots. You may need to prepare duplicate samples if a step that must be performed quickly is shown with more than one shot.

The filming process will be like a cooking show: if a step takes more than 5-10 minutes, you will continue the demonstration with the pre-made product of that step. Therefore, if your procedure has long incubation, reaction, heating, or calculation times, please prepare the products of those steps before we arrive. Please notify your script editor if the product of a long step is too unstable to be prepared in advance.

Individual shots may be filmed out of order to allow a longer process to finish. If your procedure has a long delay between sample preparation and the experiment itself, you may need to film the experiment before filming sample preparation. Please clearly mark shots or steps that you wish to film out of order in the script.

Please contact your script editor or see JoVE’s FAQ if you have general questions about filming. You will receive detailed preparation instructions in the email accompanying the finalized script.
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