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Questionnarie:
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No. 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? No 
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.) __________________________2.4, 2.6, 3.2, 3.4_________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.4 and 3.2 In this particular steps I would say that success depends how well the bad/activated eggs are removed (2.4.) and how precise the liquid between two layers is removed without contaminations (3.2).
E.  Will the filming need to take place in multiple locations? Yes If yes, how far apart are the locations? The frog facility is in our neighbor building. (50 m, 1 floor distance to our lab.)
1. Introduction (Experimental Goal and Author Interviews) –  
A. Experimental Goal (read by voice talent at JoVE): 
The overall goal of this experiment is to faithfully reconstitute chromatin decondensation as it happens at the end of mitosis in the simplicity of a cell free assay.
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Anna Katharina Schellhaus: This method can help answer key questions in the fields of mitosis research as it enables characterization of the molecular mechanism of chromatin decondensation and identifies the factors involved and their regulation. 
1.2. Anna Katharina Schellhaus: The main advantage of this technique is that the system can be easily biochemically manipulated and chromatin decondensation can be studied in isolation, independent from other cell cycle events. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile  
N/A
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!) 
N/A
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total) 
1.3. Procedures involving animal subjects follow the Convention of the council of Europe on the protection of vertebrate animals used for experimental and other purposes (EU ratified in 1998) and the German law pertaining to the use of vertebrate animals in research and have been approved by the local government.
Protocol (read by voice talent at JoVE):  
2. Protocol for interphasic Xenopus laevis egg extract 
2.1. To begin, isolate mitotic chromatin clusters from HeLa cells and prepare the buffers for the preparation of interphasic Xenopus laevis egg extract as described in the accompanying text protocol. [2.1.1 – MED]
2.1.1. Talent works at bench preparing the buffers required for the next steps.

2.2. Once prepared, use a 5 mL syringe equipped with a 27 gauge needle to inject 500 I.U. of human chorionic gonadotropin into ovulation induced frogs. [2.2.1 – CU] Inject the frogs under the skin of the dorsal lymph sac on the evening before the experiment to induce the release of the eggs. [2.2.2 – CU]
2.2.1. Talent draws up solution into syringe

2.2.2. Talent injects the frog in the correct location as described.

2.3. Once induced, keep the frogs at 18 °C for 13 to 17 hours in individual tanks containing 1.2 liters of Mark’s Modified Ringers buffer. [2.3.1 – MED]
2.3.1. Talent sets frog in the tank of MMR buffer.
2.4. After the frogs lay their eggs, remove the eggs that are already activated along with any bad looking eggs. [2.4.2 – CU]. Collect them by pouring out the tanks into 600 to 1000 ml glass beakers. [2.4.1 – MED] 
(order switched)
2.4.1. *Film as written

2.4.2. Talent removes bad looking eggs.

2.5. Anna Katharina Schellhaus: Correctly sorting the eggs is very critical as the overall extract quality depends on this step. Remove activated, stringy and otherwise bad looking eggs with a transfer pipette. Also in later steps continue to remove bad eggs.[2.5.1 – INT] [2.5.2 – ECU]
2.5.1. Interview Style: Author speaks to camera.

2.5.2. Close-up of a number of example bad eggs that have been combined in a petri dish. (Video Editor: Break away from the interview footage to show the bad eggs with the 2nd sentence then go back to the interview footage.)

2.6. Decant the supernatant once the eggs settle and then refill the beaker with fresh buffer afterwards.  Repeat this process 4 times to wash the eggs.[2.6.1 – MED/CU]
2.6.1. Talent decants the beaker and refills with fresh buffer.  
2.7. Following the last wash, remove the supernatant one more time and then fill the beaker with a 2% L-cysteine solution to dejellynate the eggs. [2.7.1 – MED/CU - TXT]
2.7.1. Film as written (TEXT: 2% L-cysteine solution) (Video Editor: Add text when it is mentioned by VO)

2.8. After 2 to 4 minutes, change to fresh buffer containing L-cysteine.  [2.8.1 – MED/CU] Consider dejellying complete when the volume of the eggs drastically decreases and the eggs become more densely packed after approximately 5 to 7 minutes. [2.8.2 – ECU]
2.8.1. *Film as written

2.8.2. Video of eggs in beaker, or in a petri dish if the shot looks better, showing point where dejellying is complete.
2.9. Next, carefully wash the eggs in Mark’s Modified Ringers buffer by decanting and refilling the buffer supernatant on the wall of the beaker instead of directly onto the eggs.[2.9.1 – CU - TXT] 
2.9.1. *Film as written (TEXT: Repeat wash 4x) (Video Editor: Add text near the end of the statement.)
2.10. Then, activate the eggs in 100 ml of Mark’s Modified Ringers buffer containing 8 µl of 2 mg/ml calcium ionophore.  [2.10.1 – CU - TXT] Stop the activation when the animal cap contraction becomes visible or after 10 minutes.[2.10.2 – ECU]
2.10.1. Talent switches to the buffer listed. (TEXT: 100 ml MMR + 8 µl of 2 mg/ml calcium ionophore)

2.10.2. Video of eggs in beaker, or in a petri dish if the shot looks better, showing point where activation is complete.

2.11. Following activation, wash the eggs carefully in Mark’s Modified Ringers buffer by decanting and refilling the buffer supernatant.  [2.11.1 – CU – TXT] After the last wash, incubate the eggs at room temperature for 20 minutes in Mark’s Modified Ringers buffer.[2.11.2 – CU]
2.11.1. *Film as written (TEXT: Repeat wash 4x)

2.11.2. *Film as written
2.12. Next, prepare 5 mL centrifugation tubes with 50 µl of sucrose buffer, 50 µl of 100-fold protease inhibitor mix, 5 µl of 1 molar DTT, 12.5 µl of cycloheximide, and 2.5 µl of cytochalasin B.[2.12.1 – CU - TXT]
2.12.1. *Film as written (TEXT: 50 µl - sucrose buffer, 50 µl - 100x protease inhibitor mix, 5 µl - 1M DTT, 12.5 µl - cycloheximide, 2.5 µl - cytochalasin B) (Video Editor: List one component below the other) (Videographer: Leave room on one of the sides for the large text overlay)
2.13. Wash the eggs twice with cold sucrose buffer [2.13.1 – CU] and then transfer them into the centrifugation tubes using a plastic Pasteur pipette with a wide opening. [2.13.2 – CU]
2.13.1. Talent washes with cold sucrose buffer

2.13.2. *Film as written
2.14. Pack eggs by spinning the tubes for 1 minute at 130 x g.  [2.14.1 – MED - TXT] After centrifugation, remove the excess buffer using a plastic Pasteur pipette and fill in the extra room with more eggs. [2.14.2 – CU]
2.14.1. Talent places tube into the centrifuge and begins spin. (TEXT: 1 min @ 130 x g)

2.14.2. *Film as written
2.15. Then, centrifuge the egg filled tubes in a 6 by 5 ml swing rotor for 20 minutes at 4 °C and 21,000 x g. [2.15.1 – MED – TXT]
2.15.1. Talent places egg filled tubes into centrifuge rotor and starts spin. (TEXT: 20 min @ 21,000 x g, 4 °C)
2.16. With the solution now separated into 3 layers, push a 5 ml syringe with a 16 gauge needle through the side of the tube and into the middle layer between the yellow yolk on the top and just above the dark broken egg debris on the bottom.  [2.16.1 – ECU]
2.16.1. *Film as written
2.17. Transfer the low speed interphasic extract into a fresh tube on ice [2.17.1 – CU] and then add 10 µl of a 100-fold protease inhibitor mix, 1 µl of 1 molar DTT, 2.5 µl of cycloheximide at 20 mg/ml, and 0.5 µl of cytochalasin B at 10 mg/ml to each milliliter of the low-speed extract. [2.17.2 – CU - TXT]
2.17.1. Talent transfers extract to a fresh tube on ice.
2.17.2. *Film as written (TEXT: Per 1 ml of Extract:, 10 µl – 100x protease inhibitor mix, 1 µl - 1M DTT, 2.5 µl - 20 mg/ml cycloheximide, 0.5 µl - 10 mg/ml cytochalasin B) (Video Editor: List one component below the other) (Videographer: Leave room on one of the sides for the large text overlay)
3. Protocol for in vitro reconstitution of chromatin decondensation

3.1. Spin the low-speed interphasic extract for 12 minutes at 355,000 x g in a 10 by 2 ml rotor. [3.1.1 – MED - TXT]
3.1.1. Talent closes lid and begins spin. (TEXT: 12 min @ 355,000 x g)
3.2. Then, gently remove the lipid layer on top [3.2.1 – ECU] and transfer the supernatant containing the high-speed extract into a fresh tube.  [3.2.2 – CU]
3.2.1. *Film as written
3.2.2. *Film as written
3.3. Anna Katharina Schellhaus: This step is critical for in producing a high quality sample. Take care that the liquid removed does not contain contamination from the lipid layer on top or the underlying bottom layer. [3.3.1 – INT]
3.3.1. Interview Style: Author speaks to camera.
3.4. Pipet 18 µl of the high speed extract into a 1.5 mL reaction tube and then add 0.5 µl of glycogen, 0.5 µl of the energy mix, 0.3 µl of 6-dimethyl aminopurine and 0.7 µl of the mitotic clusters.  [3.4.1 – CU - TXT]
3.4.1. Talent adds items to tube in order listed. (TEXT: *prepare the solutions as described in the accompanying text protocol)
3.5. Use tips with a wide opening to mix the reaction as soon as the chromatin is added in order to prevent shearing of the decondensing chromatin. [3.5.1 – CU] Once mixed, incubate the reaction mixture for up to 2 hours at 20 °C. [3.5.2 – MED]
3.5.1. *Film as written

3.5.2. *Film as written
3.6. Then, fix the sample by adding 0.5 ml of ice cold fixative containing 0.5% glutaraldehyde and 0.1 mg/ml DAPI using tips with a wide opening. [3.6.1 – CU] Incubate the sample on ice for 20 to 30 minutes. [3.6.2 – CU]
3.6.1. *Film as written

3.6.2. *Film as written
3.7. Next, coat 12 mm round coverslips with a 0.1 % (w/v) poly-L-lysine solution and incubate the coverslips for 5 minutes to increase the affinity of the coverslips to chromatin. [3.7.1 – CU] Dry the coverslips on filter paper afterwards. [3.7.2 – CU]
3.7.1. Talent adds lysine solution to the coverslips and covers (if necessary) for incubation.

3.7.2. Talent moves coverslips to filter paper to dry.
3.8. Once dry, add the coated coverslips to the bottom of 6 mL flat-bottom centrifugation tubes so that the coated side is up.  [3.8.1 – CU] Then, add 800 µl of the 30 % sucrose cushion and layer the entire fixed sample on top. [3.8.2 – CU]
3.8.1. *Film as written

3.8.2. *Film as written

3.9. Spin the sample for 15 minutes at 4 °C and 2500 x g. [3.9.1 – MED - TXT] Then, decant the supernatant [3.9.2 – ECU] and remove the coverslips from the tubes by carefully poking at the bottom of the centrifugation tube with a 16 gauge needle.  [3.9.3 – CU]
3.9.1. Talent removes sample from centrifuge. (TEXT: 15 min @ 2,500 x g, 4 °C)

3.9.2. *Film as written

3.9.3. Talent pokes at coverslip to lift it from the edges.

3.10. When the coverslip is lifted by the needle on one side, use tweezers to remove the coverslip.[3.10.1 – CU]
3.10.1. Talent uses tweezers to remove the coverslip.
3.11. Wash the coverslip quickly by dipping it in deionized water and then dry it gently by touching its side to filter paper.  [3.11.1 – CU] Next, place a drop of mounting media onto a microscope slide and lower the sample side of the coverslip onto the mounting media.  Dry the coverslip gently with a paper wipe. [3.11.2 – CU]
3.11.1. *Film as written

3.11.2. *Film as written

3.12. Seal around the edge of the coverslip with nail polish [3.12.1 – CU] and keep the slide in the dark until it is imaged.  [3.12.2 – MED]
3.12.1. *Film as written

3.12.2. Talent covers slides / places in dark.
4. Results: Chromatin Decondensation is ATP and GTP Dependent
4.1. Here is a typical time course of the decondensation assay. The cluster of chromosomes visible at the beginning of the reaction decondenses and merges into a single, round and smooth nucleus. When the egg extract is replaced by sucrose buffer, the chromosome cluster remains condensed, which suggests that decondensation activity is present in the egg extract. [4.1.1 - LM]
4.1.1. Figure 1 (Video Editor: Highlight the far right panel with the last sentence.)

4.2. In the experiment shown here, non-hydrolyzable ATP [4.2.1 - LM] or GTP analogs [4.2.2 – LM] were added to the reaction. Both of these additives inhibit the decondensation, proving that this active process is both ATP and GTP hydrolysis dependent. [4.2.3 - LM]
4.2.1. Figure 2 (Video Editor: Highlight the bottom left image with the words “non-hydrolyzable ATP”)

4.2.2. Figure 2 (Video Editor: Highlight the bottom right image) 

4.2.3. Figure 2

5. Conclusion (said by authors on camera) 
5.1. Anna Katharina Schellhaus: Once mastered, this technique can be done in approximately 2 hours for the egg extract preparation and 3 hours for the chromatin decondensation assay.

5.2. Anna Katharina Schellhaus: While attempting this procedure, it’s important to remember that the success critically depends on the extract quality. It is especially to use freshly prepared extracts for immunodepletions.
5.3. Anna Katharina Schellhaus: Following this procedure, other methods like immunodepletion and the addition of recombinant proteins can be performed in order to answer additional questions like which factors are involved in the process.

5.4. Anna Katharina Schellhaus: After its development, this technique paved the way for researchers in the field of mitosis or nuclear structure and function research to explore chromatin decondensation as it occurs at the end of mitosis in animal cells.

5.5. Anna Katharina Schellhaus: After watching this video, you should have a good understanding of how to prepare Xenopus laevis egg extracts and how to apply this method to reconstitute chromatin decondensation.

5.6. Anna Katharina Schellhaus: Don't forget that working with paraformaldehyde,  glutaraldehyde and DAPI can be hazardous and precautions should be taken such as wearing of gloves.    
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.
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