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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? Olympus BX60 (to visualize nuclear formation)

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? 2.7, 2.12, 3.2, 4.2, 6.1, 7.2

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Obtaining good quality LSE is always the key step in this procedure. To ensure success, investigators

need to quickly remove bad eggs and complete egg extract preparation within one hour.

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:

Use: 4449_Schematic_Yan_Revised.pptx

The overall goal of this protocol is to investigate the DNA damage checkpoint, using Xenopus egg extracts as a model system  (Intro). First, prepare Low Speed Extract from Xenopus eggs (Top line of schematic figure – show middle test tube coming out of frog, then have middle test tube turn into the right-hand test tube, then take LSE into new tube below). Then prepare damaged sperm chromatin with DNA damaging approaches, such as MMS and UV light (Leave the LSE test tube off to the side for later. Show the second line showing DNA on left turning into the damaged DNA (w/red lines indicating damage)). Also prepare the DNA damage-mimicking structure, AT70 (Add third line showing AT70 duplex formation). Proceed to trigger the DNA damage checkpoint in LSE with the damaged sperm chromatin or the AT70 (Show DNA with red lines of damage and AT70 going into the LSE tube). Ultimately, results from immunoblots can provide insights to the ATR/Chk1-mediated DNA damage checkpoint in the Xenopus egg extract (figure 2).

[image: image1.emf]
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Shan Yan: Hello, there! I am Shan Yan from the Department of Biology at UNC Charlotte. Today we will show you how Xenopus egg extract is used as a model system to investigate DNA damage checkpoint signaling. This method can help answer key questions in the genomic instability field, such as how the DNA damage checkpoint is initiated.

1.2. Darla DeStephanis: This protocol is for the preparation of both Xenopus egg extracts and DNA damage checkpoint inducing reagents, and the analysis of DNA damage checkpoint in Xenopus.

1.3. Jeremy Willis: These techniques are adaptable to a variety of DNA damaging approaches, such as 4-NQO and etoposide, in the study of the DNA damage checkpoint signaling. Let’s get started.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Low Speed Extract preparation

2.1. To prime the female Xenopus laevis frogs, subcutaneously inject the dorsal lymph sacs with 100 units of PMSG.

2.1.1. WIDE/MED: Talent uses a 3 ml syringe and 27 G needle to subcutaneously inject the dorsal lymph sacs with 100 units of PMSG (try to show other female frogs in the background).

2.2. After waiting for a minumum of two days after priming, induce egg laying by injecting each primed frog with 500 units of human Chorionic Gonadotrophin, subcutaneously in the dorsal lymph sacs. Incubate the injected frogs for 14 to 20 hours, in separate buckets containing 2 liters of Marc’s modified Ringer’s solution. 

2.2.1. MED/CU: Talent injects a primed frog with 500 units of hCG, subcutaneously in the dorsal lymph sacs using 27 G needle.

2.2.2. CU/ECU: Talent places the injected frog, into a bucket containing 2 liters of Marc’s modified Ringer’s solution.

2.3. Remove the frogs from the buckets and pour off the MMR solution until around 100 ml is left. Then transfer the eggs from the buckets to a 250 ml beaker. 

2.3.1. MED: Talent removes the frogs from the buckets, and pours off the MMR solution until around 100 ml is left. 

2.3.2. CU/ECU: Talent transfers the eggs from the buckets to a 250 ml beaker.

2.4. Dejelly the eggs by adding 100 ml of 2% cysteine, pH 7.8. Approximately every 30 seconds, gently swirl the eggs with an inverted glass Pasteur pipet of 0.7 cm in diameter. Decant and replace with fresh cysteine twice. 

2.4.1. ECU: Talent adds 100 ml of 2% cysteine, pH 7.8. (focus on appearance of eggs) 

2.4.2. ECU: Talent swirls the eggs with an inverted glass Pasteur pipet (focus on appearance of eggs). 

2.4.3. MED/CU: Talent decants and replaces with fresh cysteine (get shot of the eggs at the bottom of the beaker).

2.5. Talent: The dejellying process is complete in about 5-15 minutes when the eggs form a more condensed layer at the bottom of the beaker.

2.5.1. Interview style.

2.6. After discarding the cysteine solution, wash the eggs three times with 0.25 x MMR solution. Swirl the eggs with a glass pipette, and inspect for puffy-white “Bad” eggs that tend to accumulate at the center of the beaker. Remove the “bad” eggs with a Pasteur pipet.

2.6.1. MED-over-the-shoulder: Talent pours off the cystein soluction. Talent adds 0.25 x MMR solution to the eggs

2.6.2. ECU: Talent swirls the eggs with a glass pipet (focus on eggs accumulating at the center of the beaker.

2.6.3. ECU: Talent removes a few  “bad” eggs with a Pasteur pipet.

2.7. Next wash the eggs three times with Egg Lysis Buffer. Remove any additional “bad” eggs and then pour the eggs into a 14 ml Falcon tube.

2.7.1. MED: Talent washes the eggs with Egg Lysis Buffer (show label of solution). 

2.7.2. CU/ECU: Talent removes any additional “bad” eggs with a Pasteur pipet

2.7.3. ECU: Talent pours the eggs into a 14 ml Falcon tube.

2.8. Compact the eggs by centrifugation for 55 seconds at 188 x g using a clinical table-top centrifuge with a swinging bucket rotor [Text over video: CL2 IEC]. Remove the excess buffer above the egg layer. 

2.8.1. MED: Talent removes samples form the centrifuge (show setting 55 seconds at 188 x g)

2.8.2. ECU: Talent removes the excess buffer above the egg layer. 

2.9. Now for each milliliter of compacted eggs, add 0.5 l of 10 mg/ml of Aprotinin/Leupeptin, or A/L, and 0.5 l of 5 mg/ml of Cytochalasin B, or CytoB. Centrifuge the eggs at 16,500 x g for 15 minutes at 4°C, using the Sorvall RC6 plus superspeed centrifuge with an HB6 swinging bucket rotor. 

2.9.0A. Added shot: ECU: Labeling of the reagent: A/L {Comment: the videographer, Chris, suggested these changes}

2.9.1A. Modified shot: CU: Talent adds 10 mg/ml Aprotinin/Leupeptin 

2.9.0B. Added shot: ECU: Labeling of the reagent: CytoB

2.9.1B. Added shot: CU: Talent adds the 5 mg/ml Cytochalasin B. 

2.9.2. MED/CU: Talent places tubes in centrifuge, and starts centrifuge at 16,500 x g for 15 minutes at 4°C.

2.10. After centrifugation, eggs are fractionated into three layers in the tube: lipid, extract, and yolk/pigment from top to bottom, respectively. Puncture the side of the Falcon tube in the lower portion of the middle extract layer with a 21 G needle.

2.10.1. ECU: Talent shows the three layers in the tube: lipid, extract, and yolk/pigment from top to bottom, respectively.

2.10.2. ECU:Talent punctures the side of the Falcon tube in the lower portion of the middle extract layer with a 21 G needle.

2.11. Carefully remove the needle as the puncturing needle may be obstructed by plastic. Insert a fresh 21-guage needle attached to a 1ml syringe into the puncture site to collect the extract. 

2.11.1. ECU: Talent carefully removes the needle as the puncturing needle. 

2.11.2. ECU: Talent inserts a fresh 21 G needle attached to a 1ml syringe into the puncture site to collect the extract. 

2.12. Slowly aspirate the extract into syringe, avoiding air bubbles and contamination with the lipid and yolk/pigment layers. Transfer the extracts into a chilled 1.5 ml microcentrifuge tube. 

2.12.1. CU/ECU: Talent slowly aspirates the extract into syringe 

2.12.2. ECU: Talent places the extracts into a chilled 1.5 ml microcentrifuge tube. 

2.12.2B: Added shot: CU: put the tube containing extract to a ice box.

2.13. For each milliliter of egg extract, add 10 l of 10 mg/ml Cycloheximide, 1 l of 10 mg/ml Aprotinin/Leupeptin, 1 l of 5 mg/ ml Cytochalasin B, 1 l of 1 M DTT, and 0.33 l of 10 mg/ml Nocodazole. Mix by inverting the egg extract at least 10 times gently. 

2.13.0. Added shot: ECU: labeling of all the five reagents on the ice box.

2.13.1. CU: Talent adds 10 mg/ml Cycloheximide, 10 mg/ml Aprotinin/Leupeptin, 5 mg/ml Cytochalasin B, 1 M DTT, and then 10 mg/ml Nocodazole (keep order of solutions to match voiceover – get shot of labels).

2.13.2. ECU: Talent inverts the egg extract a few times.

2.14. Talent: This Low Speed Extract must be used within 4hrs, as the quality of LSE is compromised after 4hrs or a freeze-thaw. 

2.14.1. Interview style.

3. Preparation of a DNA damage-mimicking structure (AT70)

3.1. Dissolve the two synthetic oligonucleotides [Text over video: A70  and T70] in water to a concentration of 2 g/l. Add 100 l of each oligo a 1.5 ml microcentrifuge tube and  incubate for 5 minutes in a 95°C heatblock.

3.1.1. MED/CU: Talent dissolves a synthetic oligonucleotide  in water.

3.1.2. ECU: Talent adds 100 l of each oligo to a 1.5 ml microcentrifuge tube.

3.1.3. MED/CU: Talent places tubes in a 95°C heatblock.

3.2. Remove the dry bath block with the tube containing the AT oligo mixture and set to cool to room temperature [Text over video: 1 hour]. Portion 10 l aliquots to store at -20°C.

3.2.1. MED/CU: Talent transfers the dry bath block to lab bench (show label of the tube containing AT mixture in it).

3.2.2. ECU: Talent makes 10 l aliquots of AT70.

3.3. Talent: The annealed sample is now an AT70 duplex with a final concentration of 2 g/l. 

3.3.1. Interview style

4. DNA damage: MMS-treated sperm chromatin

4.1. Prepare normal sperm chromatin as described by Tutter and Walter [Text over video: Methods Mol Biol 322, 121-137 (2006) ].  To 0.5 ml of chromatin, add 5.5 l of 9.1 M MMS.  Place the sample tube on a rotator at room temperature for 30 minutes.

4.1.1. MED/CU: Talent places tube of normal sperm chromatin in ice bucket.

4.1.2. ECU: Talent adds 5.5 l of 9.1 M MMS 0.5 ml of chromatin.  

4.1.3. MED: Talent places the sample tube on a rotator at room temperature.

4.2. Using the IEC CL2 clinical centrifuge with swinging bucket rotor and tube adaptors, spin the sample at 686 x g for 10 minutes at room temperature.  Discard the supernatant and wash the pellet in 0.5 ml of Buffer X containing BSA, DTT, Aprotinin and Leupeptin. Repeat this process three times and resuspend the pellet in 0.5ml Buffer X.

4.2.1. MED: Talent places the samples in an IEC CL2 clinical centrifuge with swinging bucket rotor and tube adaptors. (show instrument setting of  686 x g for 10 minutes at room temperature).  

4.2.2. CU: Talent discards the supernatant.

4.2.3. ECU: Talent resuspends pellet in 0.5 ml of Buffer X (show pellet size).

4.3. Determine the concentration of sperm chromatin with a hemocytometer. Then dilute the sample to 100,000 sperm per l, and store 5 l aliquots at-80°C.

4.3.0. Added shot: MCU: Talent loads sperm chromatin to a hemocytometer.

4.3.0B. Added shot: CU: Talent examines the sperm chromatin through a microscope.

4.3.1. SCOPE: Talent shows sperm chromatin on a hemocytometer. {comment: We split this step into above two shots}

4.3.2. ECU: Talent dilutes the sample to 100,000 sperm per l.

4.3.3. MED: Talent places 5 l aliquots at-80°C.

5. DNA damage: UV-treated sperm chromatin 

5.1. Add desired amount of normal sperm chromatin on the surface of a piece of Parafilm and place the sample into a UV crosslinker. 

5.1.1. ECU: Talent adds normal sperm chromatin on the surface of a piece of Parafilm

5.1.2. MED: Talent   places the sample into a UV crosslinker.

5.2. Set the desired energy parameter and start to damage the sperm chromatin via UV light

5.2.1. CU: Talent sets the energy parameter, and pushes start 

5.3. Talent: Use the UV-treated sperm chromatin immediately. 

5.3.1. Interview style.

6. Triggering the DNA damage checkpoint in LSE 

6.1. To induce DNA damage checkpoint in the prepared low speed extract, combine 50 l of LSE 1 l of Energy Mixture and 2 l of damaged sperm chromatin.

6.1.1. MED/CU: In a 1.5 ml microcentrifuge tube, Talent adds  50 l of LSE 1 l of Energy Mixture and 2 l of damaged sperm chromatin.

6.2. Incubate the reaction at room temperature for 90 minutes, making sure to flick the tube every 10 minutes.

6.2.1. CU: Talent sets timer for 90 mins.

6.2.2. ECU: Talent flicks the tube to mix.

6.3. After at least 30-minutes incubation, dispense 1 l of reaction mixture onto a microscope slide, and add 1 l of nuclear dye solution. Place a cover slip and check for nuclei formation via fluorescence microscope. 

6.3.1. ECU: Talent dispenses 1 l of reaction mixture onto a microscope slide, and adds 1 l of nuclear dye solution.

6.3.2. CU: Talent places a cover slip.

6.3.3. MED: Talent examines sample under fluorescent scope.

6.3.4. Added shot: screen shot of the round nuclei

6.4. Talent: Typically, round nuclei will form after 30 minutes of incubation, indicating DNA replication has initiated.

6.4.1. Interview style

6.5. Also evaluate 10 l of the reaction mixture by immunoblotting using anti-Chk1 antibodies.

6.5.1. ECU: Talent adds 10 l of the reaction mixture to 90l sample loading dye.

7. Induce DNA damage checkpoint in LSE with the AT70

7.1. Combine 50 l of LSE, 1 l of Energy Mixture and 1.6 l of Tautomycin stock in a microfuge tube. 

7.1.1. CU/ECU: Talent adds 1.6 l of Tautomycin stock to other reagents in a microfuge tube (get shot of labels of all reagent stocks Tautomycin, LSE and Energy Mixture in ice bucket).

7.2. Then add 1.25 l of either 2g/l AT70 DNA duplex or water, for the negative control. Incubate the reactions at room temperature for 90 minutes, and flick the reaction tubes every 10 minutes. 

7.2.1. ECU: Talent adds 1.25 l of either 2g/l AT70 DNA duplex.

7.2.2. CU: Talent incubate the reactions at room temperature (show tube labels)

7.2.3. MED: Talent flicks the reaction tubes to mix (show timer in background).

7.3. Now add 10 l of the reaction mixture into 90 l of sample buffer for western blot analysis of Chk1 protein.

7.3.1. CU: Talent adds 10 l of the reaction mixture into 90 l of sample buffer.

8. Results: DNA damage checkpoint of Xenopus egg extracts

8.1. The damaged sperm chromatin or DNA damage-mimicking structure effectively trigger the ATR/Chk1-mediated DNA damage checkpoint in the Xenopus egg extract system.

8.1.1. LAB MEDIA: Figure 2.

8.2. Compared to the control, MMS induces Chk1 phosphorylation at Serine 344, which is an indicator of ATR kinase activation.

8.2.1. LAB MEDIA: Figure 2A.

8.3. Similarly AT70, as a DNA damage-mimicking structure, also triggers Chk1 phosphorylation. 

8.3.1. LAB MEDIA: Figure 2B

INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

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

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

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

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
9. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

9.1. Darla DeStephanis: Once mastered, LSE preparation can be completed in around one hour. Since the quality of extract diminishes after approximately 4 hours, speed and efficiency of this procedure is essential.

9.2. Jeremy Willis: These methods can be coupled with other approaches to answer critical questions in DNA damage checkpoint signaling. For example, immunodepletion can be performed to test if a target protein is required for DNA damage checkpoint.

9.3. Shan Yan: After watching this video, you should have a good understanding of how to study the DNA damage checkpoint using Xenopus egg extracts as a modelsystem. Thank you for watching and good luck with your ecxperiment!

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, 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, as well as an introduction to your videographer, closer to your filming date.

 2011, Journal of Visualized Experiments


