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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope:  
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Y  If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. (In the form of microscope movies)
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.) To be updated 
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.) 3.12 + 4.7 (plus: work fast and precise, detachment of crystals with needle)
E.  Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? one small building, two floors
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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to efficiently grow single-lattice diffraction quality crystals of recombinant Proline-proline endopeptidase-1, or rPPEP-1 (pronounced as “R-P-pep-one”), protein.  Without this method, rPPEP-1 instantly produces highly intergrown crystals not suitable for X-ray diffraction analysis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Magdalena Schacherl: The main advantage of this technique is that a high number of well-ordered and well-diffracting crystals of rPPEP-1 can be produced in a short period of time and with limited material input for structure determination [1-MED]. 
1.1.1. Magdalena speaks toward the camera, interview style.

1.2. Magdalena Schacherl: This procedure makes use of the microseeding method and can be adapted for every successful initial crystallization condition of rPPEP-1, as well as its substrate-peptide complexes [1-MED].
1.2.1. Magdalena speaks toward the camera, interview style.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Christian Pichlo: This method can be adapted to produce well-ordered crystals of virtually every protein that yields intergrown crystals. It can also be used in cross-seeding experiments with protein variants, or in co-crystallization experiments with small molecules [1-MED]. (Erin Note: Shot number not in original shotlist)
1.2.2. Christian speaks toward the camera, interview style.

1.3. Anna Montada: Visual demonstration of the handling of crystallization methods is critical since even small variations can have a significant impact on the diffraction quality of the crystals [1-MED].
1.3.1. Anna speaks toward the camera, interview style.

Protocol (read by voice talent at JoVE):

2. Initial screening of rPPEP-1 and co-crystallization of rPPEP-1 with ligands using commercial screens
2.1. Carry out crystallization trials in the sitting drop format using standard commercially available screens and a crystallization robot [1-Title Card].
2.1.1. Title Card
2.2. First, concentrate the purified protein to 12 milligrams per milliliter using a centrifugal ultrafiltration device in 5 minute intervals at 4,000 x g and 4 degrees Celsius [1-MED-TXT].
2.2.1. Talent places the centrifugal ultrafiltration device into the centrifuge, shuts lid, and starts run.  TEXT Overlay:  see text for cloning, expression, and purification of rPPEP-1 
2.3. Mix the protein after each interval to prevent precipitation and aggregation [1-CU].  Determine the protein concentration at 280 nanometers by using the extinction coefficient of 25,900 per Molar-centimeter [2-LM].
2.3.1. Centrifugal concentrator as talent mixes the protein.
2.3.2. Video step 2.3.2_UV_absorbance.avi – Editors, please show 0.01 – 0.05.  
2.4. After equilibrating the protein to 20 degrees Celsius, clear away all particles and dust by centrifugation for 10 minutes at 16,000 x g and 20 degrees Celsius [1-CU].
2.4.1. Tube of protein as talent places into a centrifuge at 20 degrees Celsius and starts run. 
2.5. To perform crystal screens, use pre-filled crystallization plates sealed and stored at 4 degrees Celsius [1-MED-over the shoulder-TXT].
2.5.1. Pre-filled crystallization plates as talent removes from 4 degrees Celsius.  TEXT Overlay: plates can also be prepared as described in the text
2.6. Magdalena Schacherl: When setting up trays, work swiftly, as the small volumes quickly dry out.  Also use a humidity chamber around the dock of the robot, if possible [1-MED].
2.6.1. Magdalena speaks toward the camera, interview style. (Author/Videographer Note: Smooth switchover to the 2.7.0 footage during second sentence of interview 2.6-suggestion of Bruno Behnam)
2.7. After equilibrating all crystallization plates to 20 degrees Celsius, set up the screen [10?-MED] by pipetting protein and reservoir into subwells 2 to 4.  Use a drop volume of 300 nanoliters.  Use protein to reservoir ratios of 200 to 100 for subwell 2, 150 to 150 for subwell 3, and 100 to 200 for subwell 4 [12-CU].    
(Author Note: Step 2.7.1_mosquito_software.mp4 [robot software] is not needed.) (Erin Note: Authors wanted to delete this file from FTP-do NOT use!)
     2.7.0. [Added Shot] Talent pipettes the protein into reservoirs of the robot.
2.7.1. Plate as robot pipettes protein and reservoir into subwells 2 to 4. 
2.8. Immediately seal the plate [1-MED] and place it in a chamber at 20 degrees Celsius [12-MED].
2.8.1. [Split into two shots, 2.8.1 and 2.8.2] [Shot 2.8.1] Talent seals the plate and [Shot 2.8.2] places into the 20 degrees Celsius chamber.
2.9. Inspect the trays after set-up every day during the first week, and then follow with weekly inspection [1-MED].
2.9.1. Talent inspects the tray under the microscope. 
2.10. For co-crystallization of the substrate peptide-rPPEP-1 complexes, mix rPPEP-1 at 24 milligrams per milliliter in a 1 to 1 ratio with a 7-fold molar excess of peptide-solution-lyophilized-powder solubilized in Tris-buffered saline [1-CU-TXT].
2.10.1. Peptide as talent mixes with the rPPEP-1.  TEXT Overlay: peptide = Ac-EVNPPVP-NH2   
2.11. After incubating for 30 minutes at 20 degrees Celsius, clear away all particles and dust by centrifugation for 10 minutes at 16,000 x g and 20 degrees Celsius [1-MED-over the shoulder].  Proceed with crystallization using the same microseeding procedure as for the unbound rPPEP-1 protein [2-MED].
2.11.1. Talent puts the samples into the centrifuge, shuts lid and starts run.
2.11.2. Talent places the plate at 20 degrees Celsius.
3. Crystal optimization using microseeding
3.1. Highly intergrown crystals of rPPEP-1 appeared after two days in a condition containing 2.4 Molar ammonium phosphate dibasic and 0.1 Molar Tris-HCl, pH 8.5 [1-LM-TXT]. 
3.1.1. Figure 3_E4.  TEXT Overlay: SaltRx screen, condition E4, all three subwells
3.2. To optimize the initial condition, use software to calculate the volumes and the pipetting scheme [1-MED-over the shoulder] to obtain 2 milliliters of each condition that allows for 10 optimization screens [2-SCREEN]. Conditions include 1.8 to 2.55 Molar ammonium phosphate dibasic, in steps of 0.15 Molar, as well as 0.1 Molar Tris-HCl, pH 7.5 to 9.0, in steps of 0.5 pH-units [2-LM].     
3.2.1. Talent uses the applet to calculate the volumes and the pipetting scheme to obtain 2 mL of each condition.  TEXT Overlay: see text for free applet link
3.2.2. Video Step 3.2.2_maketray.mov (6 sec). Step 3.2.1_hampton_maketray.mov – Editors, please alter the speed of the video to cover the narration. (Author Comment: New video produced showing only 6 seconds and additional text)
(Erin Note: Authors wanted to delete Step 3.2.1_hampton_maketray.mov from FTP. Do NOT use this video.)
3.3. Prepare a grid screen comprising 24 conditions from stock solutions [1-MED-over the shoulder-TXT]. Use the pipetting scheme to compose the individual conditions [2-CU].
3.3.1. Talent works to prepare a grid screen of 24 conditions.  TEXT Overlay: stock solutions = 4 M ammonium phosphate and 1 M Tris buffers
3.3.2. Plate as talent continues to perform screen, pipetting the buffers into the tubes wells.  
3.4. Pipette 200 microliters of every grid screen solution into the wells of a 24-well plate and equilibrate the plate at 20 degrees Celsius [1-MED-over the shoulder-TXT].
3.4.1. Talent pipettes 200 microliters of every grid screen solution into the wells of a 24-well plate.  TEXT Overlay (as narrated): equilibrate at 20 ºC
3.5. Manually set up the crystallization plate.  Use a drop volume of 3 microliters and a protein to reservoir ratio of 2 to 1, 1.5 to 1.5, and 1 to 2 [1-CU].  Here, use a positive displacement pipette to avoid air bubble formation [2-ECU].
3.5.1. Crystallization plate as talent pipettes a drop volume of 3 microliters to each well.  Continue action in next shot.
3.5.2. Well in plate as talent applies drop there, using positive displacement pipette.
3.6. Immediately seal the plate [1-MED].  Then, place the plate in a chamber at 20 degrees Celsius [2-MED-over the shoulder].
3.6.1. Talent seals the plate.
3.6.2. Talent places the chamber at 20 degrees Celsius.
3.7. After one to four days, highly intergrown crystals of rPPEP-1 appear in the four conditions containing 2.55 Molar ammonium phosphate dibasic and 0.1 Molar Tris-HCl, pH 7.5 to 9.0, whereas no crystals are formed in the remaining 20 conditions [1-LM]. 
3.7.1. timelapse3.7.mov – Editors, please alter the speed of the video to cover the narration.
3.8. Perform the microseeding procedure to obtain single crystals of rPPEP-1 in these conditions [1-MED or WIDE].  
3.8.1. Talent places the plate under the microscope.
3.9. To prepare a microseed stock, first choose a single intergrown crystal from one of the successful conditions [1-LM-TXT].
3.9.1. Step 3.9.1_intergrown_crystal.tif showing crystal before manipulation. TEXT Overlay: 2.55 M (NH4)2HPO4 and 0.1 Molar Tris-HCl pH 8.0 55022_Schacherl_microscope_movie_3.9.1: Microscope movie of talent harvesting a single intergrown crystal.  – Editors, please alter the speed of the video to cover the narration.  TEXT Overlay (while the first sentence is narrated): 2.55 M (NH4) 2HPO4 and 0.1 Molar Tris-HCl pH 8.0 or 8.5 (Author Note: Different lab medium: movie moved to 3.10.2 and .tiff-file instead)
3.10. Next, transfer 50 microliters of the respective mother liquor into a 1.5 milliliter tube containing a small, highly polished glass bead and 1 microliter of the mother liquor to the glass cover slide [1-MED-over the shoulder].  Using a mounted nylon loop, fish out the crystal [2-CU LM] and transfer it into the drop on the glass cover slide [3-CU].
3.10.1. Talent transfers 50 microliters of the mother liquid into a 1.5 ml tube containing a small highly polished glass bead and 1 microliter onto the glass cover slide.
3.10.2. added medium (moved from 3.9.1): 55022_Schacherl_microscope_ movie_3.10.2: Microscope movie of talent harvesting a single intergrown crystal.  – Editors, please show 0.01 - 0.07 and alter the speed of the video to cover the narration. Mounted nylon loop as talent uses it to transfer the crystal into 1 microliter of the mother liquor placed onto ta glass cover slide.
3.10.3. Mounted nylon loop as talent uses it to transfer the crystal into 1 microliter of the mother liquor placed onto ta glass cover slide.  
3.11. Then, transfer the liquid containing the crystal into the tube [1-ECU] and vortex at high speed for 30 seconds, making sure the glass bead is swirling [2-MED-over the shoulder].  Make a 1 to 1000 dilution of the seed stock into a new 1.5 milliliter tube containing the same freshly prepared condition and vortex thoroughly for 5 seconds [3-CU-TXT].
3.11.1. Talent transfers the liquid containing the crystal into the tube. Crystal mounted on the nylon loop as talent transfers the liquid containing the crystal into the tube.
3.11.2. Talent vortexes the tube at high speed, making sure the glass bead swirls
3.11.3. Tubes as talent pipettes the seed stock to a new tube containing the same freshly prepared condition.  TEXT Overlay (as narrated): vortex for 5 s
3.12. Next, remove the seal of the plate covering the 20 conditions with clear drops [1-MED-over the shoulder].  Pipette 0.5 microliters of the seed stock into the wells [2-CU-TXT]. Seal the plate [3-MED] and place it into a chamber at 20 degrees Celsius.  
3.12.1. Talent removes the seal of the plate covering the 20 conditions with clear drops.
3.12.2. Plate as talent pipettes 0.5 microliters of the seed stock into the wells.  TEXT Overlay: Seed stock dilution 1:1000 
3.12.3. Talent seals the plate  places the sealed plate into the chamber.
3.13. After applying this microseeding technique, single crystals of high diffraction quality appear several hours to several days after set-up in various conditions containing 1.8 to 2.4 molar ammonium phosphate, and 0.1 molar Tris, pH 7.5 to 9.  Crystals grow to a size of 100 to 200 microns in the largest dimension [1-LM].
3.13.1. timelapse3.13.mov – Editors, please alter the speed of the video to cover the narration.  
4. Crystal mounting 
4.1. Choose the optimal size of nylon loop for the maximal length of the chosen crystals [1-MED-over the shoulder] by placing the loop on the sealing tape just above the crystal and focusing up and down. The typical longest axis of rPPEP-1 crystals is about 100 to 200 microns [2-LM]. Also, prepare the appropriate cryo-condition [3-MED-TXT].
4.1.1. Talent chooses the optimal size nylon loop by focusing up and down with two different loop sizes.  
4.1.2. 55022_Schacherl_microscope_movie_4.1.2 - Microscope movie as talent matches the loop size to the crystal size – Editors, please alter the speed of the video to cover the narration.  55022_Schacherl_microscope_movie_4.2.2 - Microscope movie as talent matches the loop size to the crystal size by focusing up and down with two different loop sizes  
4.1.3. Talent prepares the cryo-condition.  TEXT Overlay:  2.1 M (NH4)2HPO4, 0.1 M Tris, pH 8.0, 20% glycerol 
4.2. Fill the foam dewars (pronounced as “doo-ers”) with liquid nitrogen [1-MED].  Then, load the vial clamp with a vial [2-CU] and pre-cool it in the liquid nitrogen-filled 800 milliliter foam dewar [23-MED].  
4.2.1. Talent fills the foam dewars with liquid nitrogen.
4.2.2. [Shots 4.2.2 and 4.2.3 combined] Vial as talent loads it into the vial clamp.
4.2.3. Talent places the vial clamp/vial into the foam dewar.
4.3. Place a cryo-cane holder marked with a suitable identifier and a cryo-sleeve in the liquid nitrogen-filled 2 Liter foam dewar [1-MED/CU]. Then, load the magnetic wand with a mounted nylon loop of the right size [2-MED].
4.3.1. Talent places a cryo cane holder marked with a suitable identifier in liquid nitrogen-filled 2 Liter foam dewar. Inset 4.3.1 B: close-up for identifier (rPPEP-1)
4.3.2. Talent loads magnetic wand with a mounted nylon loop as talent loads it.
4.4. Next, cut open the sealing tape on the crystallization plate with a sharp scalpel and remove it with the forceps [1-MED-over the shoulder].  Pipette 1 microliter of the cryo-condition onto the cover slide [2-CU].    
4.4.1. Talent cuts the sealing tape on the crystallization plate with a sharp scalpel and removes it with forceps.
4.4.2. Cover slide as talent pipettes 1 microliter of the cryo-condition there.
(Author Note: Move step 4.6 above step 4.5, as interview statement 4.6 applies for all three consecutive steps (4.5, 4.7-4.8, and therefore should be before step 4.5)
4.6.    Magdalena Schacherl: It is particularly important to work fast at this step, as drying out of the crystal or of the tiny volume of cryo-solution in the loop could lead to fluctuations in crystal quality or even to a complete loss of diffraction [1-MED].
4.6.1. Magdalena speaks toward the camera, interview style.
4.5. All crystal manipulation steps should be performed under the stereomicroscope. If the crystal sticks to the plastic surface, detach it from the ground by deforming the surrounding plastic with an acupuncture needle [1-LM]. Remove the crystal from the drop by fishing it out with the mounted nylon loop [2-LM].
4.5.1. 55022_Schacherl_microscope-movie-4.5.1.mov – Microscope movie as talent demonstrates retrieving the crystal by detaching from ground by deforming the surrounding plastic with an acupuncture needle – Editors, please use 0.02 - 0.23 and alter the speed of the video to cover the narration.  55022_Schacherl_microscope-movie-4.5.1A – Microscope movie as talent demonstrates retrieving the crystal by detaching from ground by deforming the surrounding plastic with an acupuncture needle – Editors, please alter the speed of the video to cover the narration.  
4.5.2. 55022_Schacherl_microscope-movie-4.5.2.avi – Microscope movie as talent removes the crystal from the drop (plate) by fishing it with the mounted nylon loop – Editors, please use 0.04 - 0.13 and alter the speed of the video to cover the narration.  55022_Schacherl_microscope-movie-4.5.1B – Microscope movie as talent removes the crystal from the drop (plate) by fishing it with the mounted nylon loop – Editors, please alter the speed of the video to cover the narration.  
4.6. Magdalena Schacherl: It is particularly important to work fast at this step, as drying out of the crystal or of the tiny volume of cryo-solution in the loop could lead to fluctuations in crystal quality or even to a complete loss of diffraction [1-MED].
4.6.1. Magdalena speaks toward the camera, interview style.
4.7. Quickly transfer the crystal to the drop of cryo-condition and let it equilibrate for 1 second [1-ECU].  Then, fish the crystal out of the drop with the mounted nylon loop as quickly as possible [12-LM].  
4.7.1. Drop of the cryo-condition as talent quickly transfers the crystal there.
4.7.2. 55022_Schacherl_microscope-movie-4.7.2.avi – Microscope movie as talent removes the crystal from the drop by fishing it with the mounted nylon loop. – Editors, please use 0.07 - 0.15 and alter the speed of the video to cover the narration.    55022_Schacherl_microscope-movie-4.7.2 – Microscope movie as talent removes the crystal from the drop by fishing it with the mounted nylon loop. – Editors, please alter the speed of the video to cover the narration.    
4.8. Immediately plunge-freeze the retrieved crystal in liquid nitrogen [1-MED].  When the liquid nitrogen around the mounted loop stops boiling, place the loop in the vial [2-CU].  
4.8.1. [Shots 4.8.1 and 4.8.2 combined] Talent plunge-freezes the retrieved crystal in liquid nitrogen.
4.8.2. Mounted loop in liquid nitrogen as liquid nitrogen stops boiling and talent places the loop into the vial.
4.9. Place the vial on the cryo-cane holder [1-MED-over the shoulder].  Once the holder is loaded with 6 vials, place a cryo-sleeve around the holder [2-CU].  Store the crystals in a tank filled with liquid nitrogen until use [3-MED].
4.9.1. Talent places the vial into the cryo-cane holder.
4.9.2. Loaded holder as talent places a cryo-sleeve around it.
4.9.3. Talent places the holder with cryo-sleeve into a tank filled with liquid nitrogen.  
4.10. To perform data collection, carefully retrieve the mounted crystal from the cryocane using a clamp, and store it in a foam dewar for transport [1-MED-over the shoulder].
4.10.1.  Talent carefully retrieves the mounted crystal from the cryocane using a clamp and transfers it to a foam dewar for transport.
4.11. Move the beamstop and the detector into the park position, and move the cryo nozzle up by some millimeters [1-MED].  Mount the base of the cryocap onto the goniometer head by retaining the base with one’s fingers while quickly removing the vial [2-CU].
4.11.1. Talent moves the beamstop and detector in park position and moves the cryo nozzle up by some millimeters
4.11.2. Goniometer as talent mounts the base of the cryocap there by retaining the base with talent’s fingers while quickly removing the vial
4.12. Then, move the cryo nozzle and beamstop back into place and center the crystal.  At all times be careful not to touch the beamstop or detector [1-MED].  Proceed to collect a 180 degree dataset [2-CU] with an oscillation angle of 0.1 degrees, as shown here [23-LM].
4.12.1. Talent moves the cryo nozzle and beamstop back in place and centers the crystal.  (Author Comment: Only crystal centering shown)
4.12.2. [Added Shot] Goniometer rotates by 180° – Editors, please alter the speed of the footage to cover the narration.
4.12.3. Video Data_Collection.mp4 – Editors, please alter the speed of the video to cover the narration. This video could also be cropped if necessary final-diff.mp4 (Author Note: Different video file name)
(Erin Note: Authors wanted to delete final-diff.mp4 from FTP. Do NOT use this video.)
5. Results: Evaluation of rPPEP-1 crystal growth using optimization procedure
5.1. Shown here are highly intergrown rPPEP-1 crystals obtained from initial screening using commercial crystallization screens in 1.4 Molar sodium citrate tribasic dehydrate, 0.1 Molar HEPES sodium, pH 7.5 [1-LM].  

5.1.1. Step_5.1_A.tif
5.2. Shown here are crystals obtained from initial screening with 60% volume-volume Tacsimate, pH 7.0, 0.1 Molar BIS-TRIS propane, pH 7.0 [1-LM].  Crystals also appeared in 2.4 Molar ammonium phosphate dibasic, 0.1 Molar Tris, pH 8.5 [2-LM]. 

5.2.1. Step_5.1_B.tif 

5.2.2. Step_5.1_C.tif.
5.3. After applying the microseeding optimization procedure, single crystals were contained in several conditions, including 2.1 Molar ammonium phosphate dibasic, 0.1 Molar Tris, pH 8 [1-LM], and 2.25 Molar ammonium phosphate dibasic, 0.1 Molar Tris, pH 8 [2-LM].

5.3.1. Step_5.2_A.tif 
5.3.2. Step_5.2_B.tif
5.4. The crystals mounted in nylon loops are of 100 to 200 microns in size and appear to have a single lattice from microscopic inspection [1-LM]. 

5.4.1. Step_5.3.tif
5.5. X-ray diffraction analysis shows that these crystals indeed exhibit a single lattice and diffract X-rays to near-atomic resolution [1-LM]. 

5.5.1. Step_5.4.tif
5.6. Solving the crystal structure of the recombinant PPEP-1-substrate-peptide complex gives insight into the substrate-binding mode of PPEP-1.  The substrate peptide could diffuse into the substrate-binding groove of PPEP-1 in its open conformation [1-LM].  
5.6.1. Video animation.mp4 – Editors, please show 0:00 – 0.05.  Start with still of first part of video if necessary to cover the narration, and/or alter the speed of the video.
5.7. Then S-loop closure would occur.  The substrate interacts with PPEP-1 via hydrogen bonds and the unique aliphatic-aromatic side chain network located on the S-loop [1-LM].  
5.7.1. Video animation.mp4 – Editors, please show 0:06 – 0.20.  Please alter the speed of the video to cover the narration. 
5.8. The substrate binds in a unique double-kinked conformation with kinks at the scissile (pronounced as “sis-il”) peptide bond and the P2’-P3’ peptide bond [1-LM].
5.8.1. Video animation.mp4 – Editors, please show 0:21 – 0.30.  Please alter the speed of the video to cover the narration. 
6. Conclusion (said by authors on camera)

6.1. Christian Pichlo: After watching this video, you should have a good understanding of how to produce single-lattice well diffracting crystals of recombinant PPEP-1 for structural studies [1-MED].
6.1.1. Christian speaks toward the camera, interview style.
6.2. Anna Montada: Similar approaches can be used with other proteins yielding highly intergrown crystals and further varied in incubation temperature and seed stock dilution.  Due to its versatility and simple use this technique should be tried in every crystal optimization process [1-MED].
6.2.1. Anna speaks toward the camera, interview style.
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.  

Video step 2.3.2_UV_absorbance.avi

Figure 3_E4 

Step 3.2.2_maketray.mov
timelapse3.7.mov

55022_Schacherl_microscope_movie_3.10.2.mov: Microscope movie of talent harvesting a single intergrown crystal.  

timelapse3.13.mov

55022_Schacherl_microscope_movie_4.2.2 - Microscope movie as talent matches the loop size to the crystal size 
55022_Schacherl_microscope-movie-4.6.1.mov – Microscope movie as talent demonstrates retrieving the crystal by detaching from ground by deforming the surrounding plastic with an acupuncture needle 
55022_Schacherl_microscope-movie-4.6.2.avi – Microscope movie as talent removes the crystal from the drop (plate) by fishing it with the mounted nylon loop 

55022_Schacherl_microscope-movie-4.7.2 – Microscope movie as talent removes the crystal from the drop by fishing it with the mounted nylon loop. 

Video Data_Collection.mov

Step_5.1_A.tif

Step_5.1_B.tif 

Step_5.1_C.tif.

Step_5.2_A.tif 

Step_5.2_B.tif

Step_5.3.tif

Step_5.4.tif

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.
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