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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) N
[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 2.3, 4.3, 4.4
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.
No single most critical step.
E.  Filming: Will filming need to take place in multiple locations? (Y/N) N

[bookmark: Introduction][bookmark: _Hlk513362273]1. Introduction (Opening Author Interviews)
[bookmark: IntroStatements]A.  Required Interview Statements (Said by you on camera. Don’t forget to smile!)  
1.1. Youzhi Li: This method can help answer key questions in organic synthesis about the chemoselective iodination of terminal alkynes for the synthesis of 1-iodoalkynes, 1,2-diiodoalkenes, and 1,1,2-triiodoalkenes.
1.2. Youzhi Li: This technique is green, practical, and affords excellent selectivity under mild conditions. Hypervalent-iodine catalysts are much less toxic than heavy-metal-based oxidants, and TBAI and KI are widely-available, easy-to-use iodine sources.
B.  Optional Interview Statements (Said by you on camera. Don’t forget to smile!)
1.3. Yan Liu: Though this method can provide insight into the chemoselective synthesis of iodoalkyne derivatives, it can also be applied to other reactions, such as materials synthesis, intermediates, and biologically-active compounds.

[bookmark: Protocol]Protocol (Spoken by voice talent at JoVE.)
2. Synthesis of 1-(Iodoethynyl)-4-Methylbenzene (Compound 2)
2.1. To begin, place 133 mg of tetrabutylammonium iodide (teh-truh-byoo-tl-uh-mo-nyum eye-oh-dyed /ˌtɛ trəˌbjuː tl əˈmoʊ njəm ˈaɪ əˌdaɪd/) in an open reaction tube equipped with a magnetic stir bar. [1-MED-Over shoulder] Add 3 mL of HPLC-grade (H-P-L-C grade) acetonitrile (uh-see-toh-nigh-trile /əˌsiː toʊˈnaɪ traɪl/) to the tube. [2-CU]
2.1.1. Talent measures 133 mg of TBAI into the reaction tube.
2.1.2. Talent uses a syringe to add 3 mL MeCN to the reaction tube, which now also contains a magnetic stir bar. The shot should be wide enough to show all 3 mL of acetonitrile in the syringe before it is added.
2.2. Then, draw 38 µL of p-tolylethyne (pair-uh ta-lil-eh-thine /ˈpær əˌtɒ ləlˈɛ θaɪn/) into a microsyringe, [1-CU] add it to the tube, and start vigorously stirring the mixture at about 1,000 rpm (R-P-M). [2-MED-Over shoulder] 
2.2.1. Talent draws up 38 µL of p-tolylethyne into the microsyringe.
2.2.2. Talent dispenses the p-tolylethyne into the tube, which is now fixed over a stir plate, and turns up the stir motor until the mixture is stirring vigorously (about 1,000 rpm).
2.3. Over the course of 20 minutes, add 96.6 mg of (diacetoxyiodo)benzene (dye-uh-sih-tock-see-eye-oh-do-ben-zeen /ˌdaɪ ə sɪˌtɒk siːˌaɪ oʊ doʊˈbɛn ziːn/), or PIDA (P-I-D-A), in ten approximately-equal portions at two-minute intervals. [1-MED]
2.3.1. Talent scoops up a portion of PIDA with a spatula and adds it to the stirring mixture in the tube.
2.4. Continue stirring the reaction mixture at room temperature for 3 more hours while open to air. [1-ECU-TXT] Then, place 30 mL of deionized water in a separatory (sep-uh-ruh-tor-ee /ˈsɛp ə rəˌtɔr iː/) funnel and prepare 0.5 mL of 10 wt% (percent by weight) aqueous (ey-kwee-us /ˈeɪ kwiː əs/) sodium thiosulfate (thigh-oh-sul-fate /ˈθaɪ oʊˌsʌl feɪt/). [2-MED-Over shoulder]
2.4.1. 6-7 seconds of footage of the mixture stirring vigorously in the open tube after adding 96.6 mg of PIDA. (TEXT: Stir 3 h at RT)
2.4.2. Talent pours 30 mL of water into a sep funnel, which is already fixed upright on a stand. The 10% sodium thiosulfate solution and the graduated cylinder used to measure it should be visible nearby. If the reaction mixture will be visible in this shot, then a mixture that has already stirred for 3 hours should be stirring over the stir plate.
2.5. Pour the reaction mixture into the separatory funnel and quench it with the aqueous sodium thiosulfate. [1-CU] Extract the aqueous layer three times with 10-mL portions of ethyl acetate (eth-ll as-eh-teyt /ˈɛθ əl ˈæs əˌteɪt/). [2-MED-TXT]
2.5.1. Talent pours the reaction mixture into the sep funnel, and then adds the sodium thiosulfate solution to the sep funnel. The zoom level should be wide enough to show the entire sep funnel.
2.5.2. Talent adds 10 mL of ethyl acetate to the sep funnel, closes the funnel, and shakes the funnel. The labeled beakers that will be used to collect the organic and aqueous layers should be visible nearby. (TEXT: Extract with 3 × 10 mL ethyl acetate)
2.6. Then, wash the organic layer with 10 mL of saturated brine. [1-MED] Dry the organic layers over about 0.5 g of anhydrous (eth-ll as-eh-teyt /ˈɛθ əl ˈæs əˌteɪt/) sodium sulfate (sul-fate /ˈsʌl feɪt/) [2-CU] and remove the desiccant (deh-sih-kent /ˈdɛ sɪ kənt/) by vacuum filtration. [3-MED]
2.6.1. Talent adds 10 mL of saturated brine to a sep funnel containing the ethyl acetate extract, closes the sep funnel, and shakes the sep funnel.
2.6.2. Talent adds the last portion of anhydrous sodium sulfate to the washed ethyl acetate extract, swirls the beaker so it is apparent that the sodium sulfate is moving smoothly with the solution, and puts down the container as though leaving it to dry.
2.6.3. Talent pours the dry ethyl acetate solution into the Büchner funnel of a vacuum filtration setup and turns on the vacuum.
2.7. Concentrate the filtrate (fill-trait /ˈfɪl treɪt/) to less than 1 mL under reduced pressure to obtain the crude product. [1-CU] Dissolve the crude product in about 0.5 mL of hexane (heck-sane /ˈhɛk seɪn/) and purify it on a silica gel column using hexane as the eluent (el-yoo-ent /ˈɛl juː ənt/). [2-MED-TXT]
2.7.1. Talent connects a flask containing the filtrate to a rotovap and starts the rotovap
2.7.2. Talent loads the crude product solution onto a silica gel column, and then adds hexane to the column. (TEXT: 32 mm × 305 mm column, 100-150 mL hexane, 10 mL fractions)
2.8. Identify the product fraction with TLC (T-L-C) and remove the solvent by rotary evaporation [1-MED] to obtain the pure mono-iodinated (mon-oh-eye-oh-dih-ney-ted /ˈmɒn oʊˌaɪ ə dəˌneɪ təd/) product as a light-yellow liquid. [2-CU]
2.8.1. Talent connects a flask containing the eluate with the pure product to a rotovap and starts the rotovap.
2.8.2. A flask containing purified compound 2 as a light-yellow liquid.
3. Synthesis of (E)-1-(1,2-Diiodovinyl)-4-Methylbenzene (Compound 3)
3.1. First, add 124.5 mg of potassium iodide and 1 mL of HPLC-grade acetonitrile to an open reaction tube equipped with a stir bar. [1-MED] Add 38 µL of p-tolylethyne with a microsyringe [2-CU] and 3 mL of deionized water with a syringe. [3-CU]
3.1.1. Talent adds 1 mL of MeCN to an open reaction tube that already contains 124.5 mg KI and a stir bar.
3.1.2. Talent adds 38 µL of p-tolylethyne to the mixture in the reaction tube.
3.1.3. Talent adds 3 mL of water to the mixture in the reaction tube. The zoom level should be wide enough to show both the reaction tube and the syringe.
3.2. While vigorously stirring the reaction mixture at about 1,000 rpm, add 96.6 mg of PIDA in ten portions over the course of 20 minutes. [1-MED-Over shoulder] Continue stirring the reaction mixture at room temperature for 24 hours in ambient air. [2-ECU-TXT]
3.2.1. With the reaction tube clamped over a stir plate and the mixture stirring vigorously, talent adds a portion of PIDA to the stirring mixture.
3.2.2. 6-7 seconds of footage of the red mixture stirring once all the PIDA has been added. (TEXT: Stir 24 h at RT)
3.3. Then, pour the reaction mixture into a separatory funnel containing 30 mL of deionized water and quench it with 1 mL of 10% aqueous sodium thiosulfate. [1-MED]
3.3.1. Talent pours a mixture that has already stirred for 24 hours into the sep funnel and adds 1 mL of 10% sodium thiosulfate to quench it.
3.4. Extract the aqueous layer three times with 10-mL portions of ethyl acetate, [1-MED] wash the organic layer with 10 mL of saturated brine, [2-MED] and dry it over 0.5 g of anhydrous sodium sulfate. [3-CU]
3.4.1. With the aqueous layer having just been drained from the sep funnel into its collection container, talent exchanges the aqueous layer container for the organic layer container and opens the sep funnel stopcock to collect the organic layer.
3.4.2. Talent pours the combined organic layers and 10 mL of saturated brine into a sep funnel.
3.4.3. A flask holding the washed organic layer over ~0.5 g of sodium sulfate (to indicate that the organic layer is being dried).
3.5. Remove the sodium sulfate by vacuum filtration and concentrate the filtrate under reduced pressure. [1-MED-Over shoulder]
3.5.1. With the dry organic layer having already been filtered through the Büchner funnel, talent removes the funnel and the adapter.
3.5.2 Talent connects a flask containing the filtrate to a rotovap and starts the rotovap.
3.6. Purify the crude product by elution (el-loo-shun /əˈluː ʃən/) from a silica gel column with hexane [1-MED] and remove the solvent to obtain the pure di-iodinated (dye-eye-oh-dih-ney-ted /ˈdaɪˌaɪ ə dəˌneɪ təd/) product as a light-yellow liquid. [2-MED]
3.6.1. Talent collects a product fraction from the silica gel column.
3.6.2. Talent removes a flask containing the pure light-yellow product from the rotovap, dries the outside of the flask, and holds up the flask so the camera has a clear view of the product. (This shot can be set up just by putting a flask containing previously-made pure product on the rotovap. If you do that, please make sure that the solvent trap has some solvent in it so that it looks like the solvent removal just finished.)
4. Synthesis of 1-Methyl-4-(1,2,2-Triiodovinyl)benzene (Compound 4)
4.1. First, add 133 mg of TBAI (T-B-A-I) [1-MED-Over shoulder] and 1 mL of HPLC-grade acetonitrile to a reaction tube equipped with a stir bar and open to air. [2-MED] Add 38 µL of p-tolylethyne with a microsyringe and start stirring the mixture vigorously. [3-MED]
4.1.1. Talent measures 133 mg of TBAI into the reaction tube.
4.1.2. Talent adds 1 mL of MeCN to the tube and clamps the tube over a stir plate.
4.1.3. Talent adds 38 µL of p-tolylethyne to the mixture, puts the microsyringe aside, and turns up the stir speed on the stir plate until the reaction mixture is stirring vigorously (about 1,000 rpm).
4.2. Add 96.6 mg of PIDA to the reaction mixture in 10 portions over the course of 20 minutes. [1-MED] Continue stirring the mixture for 3 hours at room temperature while open to air. [2-ECU-TXT]
4.2.1. Talent adds a portion of PIDA to the stirring reaction mixture.
4.2.2. 5-6 seconds of footage of the red mixture stirring after having added 96.6 mg of PIDA. (TEXT: Stir 3 h at RT)
4.3. Next, dissolve 124.5 mg of potassium iodide in 3 mL of deionized water [1-MED-Over shoulder] and add this solution to the reaction mixture. [2-CU]
4.3.1. Talent adds 3 mL of water to 124.5 mg of KI in a centrifuge tube, closes the tube, and vortexes the mixture.
4.3.2. Talent pipettes the KI solution into the stirring reaction mixture.
4.4. Then, add 193.2 mg of PIDA to the mixture in 10 portions over the course of 20 minutes. [1-MED-Over shoulder] Continue stirring the mixture for 3 more hours in ambient air at room temperature. [2-ECU-TXT]
4.4.1. Talent opens a container holding 193.2 mg of PIDA and adds a portion of the PIDA to the stirring mixture using a spatula.
4.4.2. 5-6 seconds of footage of the reaction mixture stirring after all the PIDA has been added. (TEXT: Stir 3 h at RT)
4.5. At that point, dissolve another 124.5 mg of potassium iodide in 3 mL of water and add it to the reaction mixture, along with 1 mL of acetonitrile. [1-MED] Then, stir in another 193.2 mg of PIDA in 10 portions over 20 minutes. [2-MED]
4.5.1. Talent adds 3 mL of aqueous KI solution and 1 mL of MeCN to the reaction mixture.
4.5.2. Talent adds a portion of PIDA to the stirring mixture.
4.6. Continue stirring the mixture for 12 hours at room temperature in ambient air. [1-ECU-TXT] Then, pour the reaction mixture into a separatory funnel containing 30 mL of deionized water and quench it with 2 mL of 10% aqueous sodium thiosulfate. [2-MED-Over shoulder]
4.6.1. 5-6 seconds of footage of the mixture stirring after the PIDA was added. (TEXT: Stir 12 h at RT)
4.6.2. Talent pours the reaction mixture and 2 mL of 10% sodium thiosulfate into the sep funnel, which already contains 30 mL of water.
4.7. Extract the product into three 10-mL portions of ethyl acetate, wash the extract with 10 mL of saturated brine, and dry it over 0.5 g of anhydrous sodium sulfate. [1-MED]
4.7.1. With the aqueous layer already having been removed from the sep funnel, talent collects the last 10-mL organic layer, returns the combined layers to the sep funnel, and pours 10 mL of saturated brine into the sep funnel.
4.8. Filter out the sodium sulfate, concentrate the filtrate, and purify the crude product on a silica gel column with hexane as the eluent. [1-WIDE] Remove the solvent from the product fraction to obtain the pure tri-iodinated (try-eye-oh-dih-ney-ted /ˈtraɪˌaɪ ə dəˌneɪ təd/) product as a yellow liquid. [2-MED]
4.8.1. With the crude product already having been loaded onto a silica gel column, talent adds hexane to the top of the column.
4.8.2. Talent removes a flask from the rotovap containing pure compound 4 as a yellow liquid, dries the outside of the flask, and holds up the flask so the camera has a clear view of the compound. (If this shot is set up using a pre-made flask of pure compound 4, please make sure that there is some solvent in the rotovap solvent trap so it looks like the rotovap was just used.)
5. Determination of Selectivity for Mono-, Di-, or Tri-Iodination of Terminal Alkynes by HPLC
5.1. First, precisely weigh out the three compounds in a known molar ratio. [1-MED-Over shoulder] Combine the compounds in 1 mL of HPLC-grade acetonitrile. [2-MED]
5.1.1. Talent weighs out 9.58 mg of pure compound 2 into a headspace bottle.
5.1.2. Talent adds 1 mL of MeCN to the bottle containing all three compounds and then vortexes the mixture.
5.2. Then, dilute this stock solution 100-fold with more acetonitrile. [1-MED] Load 2 µL of the diluted solution onto an HPLC column and acquire a chromatogram (kro-mat-uh-gram /kroʊˈmæt əˌgræm/). [2-MED-TXT]
5.2.1. Talent adds MeCN to the concentrated stock solution to dilute it 100 times and then vortexes the solution.
5.2.2. Talent draws up 2 µL of the diluted stock solution, injects it into an HPLC loop, and loads the contents of the loop onto the column. (TEXT: See text for HPLC parameters.)
5.3. Calculate the molar attenuation (uh-ten-you-ey-shun /əˌtɛn juːˈeɪ ʃən/) coefficient for each compound from the peak areas and the amounts of each compound injected onto the column. [1-MED-Over shoulder]
5.3.1. Talent integrates the peaks of the three compounds on a representative chromatogram of a reference standard.
5.4. Then, dilute a crude product sample with acetonitrile and acquire a chromatogram. [1-WIDE] Calculate the molar ratios between the iodinated (eye-oh-dih-ney-ted /ˈaɪ ə dəˌneɪ təd/) compounds to determine the chemoselectivity (kee-mo-suh-lek-tiv-ih-tee /ˌkiː moʊ sə lɛkˈtɪv ɪ tiː/). [2-MED-Over shoulder]
5.4.1. Talent draws up a diluted sample, injects it into an HPLC loop, and loads it onto the column.
5.4.2. Talent integrates the major peak (and any relevant minor peaks) on a representative chromatogram of a single compound.

6. Results: Chemoselective Synthesis of 1-Iodoalkynes, 1,2-Diiodoalkenes, and 1,1,2-Triiodoalkenes
6.1. Depending on the oxidative (ock-sih-day-tiv /ˈɒk sɪ deɪ tɪv/) iodination (eye-oh-dih-ney-shun /ˌaɪ ə dəˈneɪ ʃən/) reaction conditions, [1-LM] p-tolylethyne could be chemoselectively (kee-mo-suh-lek-tiv-lee /ˌkiː moʊ səˈlɛk tɪv liː/) [2-LM] mono-, [3-LM] di-, [4-LM] or tri-iodinated. [5-LM]
6.1.1. Figure 1 (fig1.png): Video editor: Emphasize the text above and below each arrow. The text shows the reaction conditions for each path.
6.1.2. Figure 1 (fig1.png): Video editor: During “p-tolylethyne”, emphasize the chemical diagram labeled ‘1’ on the left side (p-tolylethyne).
6.1.3. Figure 1 (fig1.png): Video editor: Emphasize the chemical diagram labeled ‘2’ on the top right, which is the mono-iodinated product.
6.1.4. Figure 1 (fig1.png): Video editor: Emphasize the chemical diagram labeled ‘3’ on the middle right, which is the di-iodinated product.
6.1.5. Figure 1 (fig1.png): Video editor: During “tri-iodinated”, emphasize the chemical diagram labeled ‘4’ on the bottom right, which is the tri-iodinated product.
6.2. Using 1 equivalent of PIDA and 1.2 equivalents of TBAI [1-LM] resulted in the chemoselective formation of the mono-iodinated product, as confirmed by HPLC. [2-LM]
6.2.1. Figure 1 (fig1.png): Video editor: Emphasize the top arrow, the text above and below the top arrow, and the top right ‘2’ diagram.
6.2.2. Figures 6 and 7 (fig6.png and fig7.png): Video editor: Add the caption ‘Reference Standard’ to Figure 6 and the caption ‘Compound 2’ to Figure 7. Highlight the peak in Figure 7, the leftmost peak in Figure 6, and the chemical diagram to the left of the leftmost peak in Figure 6. (See fig6 peak assignments.png for explanation of which peaks belong to which compound.)
6.3. ¹H NMR (proton N-M-R (pro-tawn /ˈproʊ tɒn/)) of the mono-iodinated product showed that the terminal alkyne (al-kine /ˈæl kaɪn/) proton signal at 3.0 ppm (P-P-M) had disappeared. [1-LM] The appearance of a ¹³C NMR (carbon N-M-R) signal at 5.1 ppm was consistent with literature reports for the mono-iodination of p-tolylethyne. [2-LM]
6.3.1. Figure 2, 1H NMR spectrum only (fig2 1H.png): Video editor: Emphasize the flat area in the spectrum above ‘3.0’ on the x-axis, showing that no peak is present there. (See fig2 1H example.png)
6.3.2. Figure 2, 13C NMR spectrum only (fig2 13C.png): Video editor: Emphasize the peak at 5.1 (the rightmost peak) in the spectrum, which indicates that the product was successfully formed.
6.4. Using 1 equivalent of PIDA and 2.5 equivalents of potassium iodide in a 1:3 (one to three) acetonitrile-water mixture [1-LM] selectively yielded the di-iodinated product. [2-LM]
6.4.1. Figure 1 (fig1.png): Video editor: Emphasize the middle arrow, the text above and below the middle arrow, and the chemical diagram labeled ‘3’ in the middle right.
6.4.2. Figures 6 and 8 (fig6.png and fig8.png): Video editor: Add the caption ‘Reference Standard’ to Figure 6 and the caption ‘Compound 3’ to Figure 8. Emphasize the large peak in Figure 8, highlight row ‘2’ in the Figure 8 table, emphasize the center peak in Figure 6 (the 10.616 peak), and emphasize the middle chemical diagram.
6.5. [bookmark: _Hlk479690898]The ¹H NMR signal at 7.2 ppm indicated the presence of [1-LM] the key proton of the di-iodinated olefin (oh-leh-fin /ˈoʊ lə fɪn/) group, [2-LM] and the ¹³C NMR signals at 96.6 and 80.1 ppm were attributed to [3-LM] the olefin carbons. [4-LM]
6.5.1. Figure 3, 1H NMR spectrum only (fig3 1h.png): Video editor: Highlight the single peak at 7.2 in the inset, which is the peak produced by the proton of interest. (See fig3 1h example.png)
6.5.2. Figure 3, 1H NMR spectrum only (fig3 1h.png): Video editor: Please retain the highlighting of the peak at 7.2 in the inset. Also, highlight the ‘H’ at the rightmost end of the chemical diagram (the proton of interest). (See fig3 1h example.png)
6.5.3. Figure 3, 13C NMR spectrum only (fig3 13c.png): Video editor: Highlight the short peak at 96.6 and the slightly taller peak at 80.1 (to the left of the tall, thick peak), which are the peaks of interest. (See fig3 13c example.png)
6.5.4. Figure 3, 13C NMR spectrum only (fig3 13c.png): Video editor: Please retain the highlighting of the two peaks. Also, highlight each end of the double-line segment (the double bond) at the right side of the chemical diagram to indicate the carbons. (In skeleton diagrams such as these, each unlabeled bend in the line is a carbon atom.) (See fig3 13c example.png)
6.6. A three-step, one-pot method combining the two previous techniques [1-LM] produced the tri-iodinated compound in major yield. [2-LM] The benzene protons showed less splitting in the ¹H NMR spectrum, [3-LM] and the shifts in the ¹³C NMR signals were consistent with a tri-iodinated olefin group. [4-LM]
6.6.1. Figure 1 (fig1.png): Video editor: Emphasize the bottom three arrows, the text above and below the arrows, and the ‘4’ chemical diagram. Add the text ‘2 equiv.’ above the ‘PIDA’ text above the lower middle arrow and the lower right arrow to indicate that extra PIDA was used in the second and third steps.
6.6.2. Figures 6 and 9 (fig6.png and fig9.png): Video editor: Add the caption ‘Reference Standard’ to Figure 6 and the caption ‘Compound 4’ to Figure 9. Emphasize the largest peak in Figure 9 (the rightmost peak), highlight row ‘3’ in the Figure 9 table, emphasize the rightmost peak (the 11.655 peak) in Figure 6, and highlight the rightmost chemical diagram in Figure 6.
6.6.3. Figure 4, 1H NMR only (fig4 1h.png): Video editor: Highlight the peak at about 7.1 to show the simplification of the spectrum relative to previous spectra. (See fig4 1h example.png)
6.6.4. Figure 4, 13C NMR only (fig4 13c.png): Video editor: Highlight the short peak at 22, the short peak at 113, and the short peak at 145, which are all shifted with respect to the 13C NMR in Figure 3 (i.e., indicating the difference that adding a third iodine makes). (See fig4 13c example.png)
7. Conclusion (Said by you on camera. Don’t forget to smile!)
7.1. [bookmark: _Hlk513366547]Youzhi Li: While attempting this procedure, remember to keep the reaction mixture stirring vigorously.
Video editor: Example footage is in 2.2 and 3.2 (shots 2.2.2 and 3.2.2).
[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, move the graph to its own sheet and save the sheet as a standard .pdf file.

Upload each file to your project folder: https://www.jove.com/account/file-uploader?src=17709263

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)


[bookmark: GeneralPrep]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. For detailed preparation instructions, please see the email that accompanied this script.
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