[image: ] FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 59133
Scriptwriter Name: Brigid Stadinski
Project Page Link: http://www.jove.com/files_upload.php?src=18035613

Title: A Deep-Sequencing-Assisted, Spontaneous Suppressor Screen in the Fission Yeast Schizosaccharomyces pombe

Authors and Affiliations: 

Bahjat F. Marayati1,2, James B. Pease1, Ke Zhang1,2
1Department of Biology, Wake Forest University, Winston-Salem, NC
2Center for Molecular Communication and Signaling, Wake Forest University, Winston-Salem, NC

Corresponding Author: 
Ke Zhang, Ph.D. (zhangk@wfu.edu)

Email addresses for Co-authors: 
Bahjat F. Marayati (marab15@wfu.edu)
James B. Pease (peasejb@wfu.edu)





Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  No
Can you record movies/images using your own microscope camera? (Y/N) N/A
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) Yes. A plate reader detection software.
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.2.1
2.11.1
3.1.1
3.5.1
4. 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.)
2.2.1: Make sure to start with colonies that have a growth defect (form small colonies).
2.9.1: Make sure to dilute all wells to the same concentration, even if a few wells have recovered their growth defect.
5. Will the filming need to take place in multiple locations? (Y/N) No 
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, the optional interview statements are meant to be said by authors not speaking a required interview point.  Therefore they were removed, but I tried to work some of the points you made into the conclusion.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Fadi Marayati: This protocol describes a simple, and effective, suppressor screen to identify suppressor mutations in mutants that have a growth defect in fission yeast [1]. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


1.2. Fadi Marayati: Traditional mutagenesis methods use toxic chemicals or UV that can generate multiple mutations in a cell.  Conversely, this protocol can enrich a single suppressor mutant in individual cells without using mutation-inducing methods [1]. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



Section - Protocol
2. Plate Reader Assay
2.1. Begin this procedure with strain construction and preparation as described in the text protocol [1].
2.1.1. MED: Talent retrieves the cells from the incubator.  
2.2. Add 200 microliters of liquid media to each well of a 96-well polystyrene microplate. With a sterile applicator, take a small amount of each of the prepared colonies and suspend each colony in individual wells that contain the liquid media. 
2.2.1. CU: 96-well polystyrene microplate as talent takes a small amount of each of the prepared colonies and places it there.
2.2.2. CU: Plate as talent suspends the colonies in 200 microliters of liquid media.
Author comment: We moved Step 2.2.2 (adding liquid media) above Step 2.2.1 because colonies need to be suspended in liquid media, which has to be added before adding colonies. 
2.3. Include a blank well for every row on the plate containing 200 microliters of the same media [1].
2.3.1. CU: Plate as talent adds the media for the blank wells.
2.4. Now, set up the protocol on the plate reader detection software connected to an automated microplate-reader [1].
2.4.1. MED: Talent approaches the computer connected to the microplate-reader.
2.5. Set the temperature at 30 degrees Celsius, and set a kinetic program for 24 hours with reading frequency of 2 minutes, this results in 720 total reads over a 24-hour period, per well. Set the shaking to continuous fast orbital shaking [1-TXT].
2.5.1. SCREEN: To be provided by the authors – Screen capture movie as talent sets a kinetic program for 24 hours, adjusting the frequency of reads to every 2 minutes and the total number of reads to 720 reads, and temperature at 30 degrees Celsius, with continuous fast orbital shaking.  Authors, please upload this screen capture to your project page.  TEXT (video editor: show at “continuous fast orbital shaking): 425 cpm, 3 mm amplitude 
2.6. Set the optical reads to measure light scatter at a wavelength of 600 nanometers to measure optical density, and set the light to read from below the plate [1].
2.6.1. SCREEN: To be provided by the authors – Screen capture movie as talent sets the optical reads to measure light scatter at a wavelength of 600 nanometers for optical density, and set the light to read from below the plate.  Authors, please upload this screen capture to your project page.  
2.7. After 24 hours, record the final blanked optical density readings and use the formula in the text protocol to determine the volume needed to dilute each of the samples down to an optical density of 0.1 [1]. 
2.7.1. SCREEN: To be provided by the authors – Screen capture movie as talent records the final blanked optical density of one of the readings and uses the formula to determine the volume needed to dilute each of the samples down to an optical density of 0.1.  Authors, please upload this screen capture to your project page.  
2.8. To batch process the dilution volume to be used from each experimental well, export the data from the plate reader software and use a spreadsheet software to insert the same formula as a function [1].
2.8.1. SCREEN: To be provided by the authors – Screen capture movie as talent exports the data from the plate reader software and uses a spreadsheet software to insert the formula as a function to batch process the dilution volume to be used from each experimental well.  Authors, please upload this screen capture to your project page.  
2.9. Every 24 hours, use the same media as day 0 to dilute each of the samples to an optical density of 0.1, using the formula [1-TXT]. 
2.9.1. MED: Talent dilutes the samples using the same media.  TEXT: ~1.5 x 106 cells/mL
2.10. Fadi Marayati:  Make sure to use the formula to dilute all wells down to an optical density of 0.1.  This includes the wells that may have started showing some recovery in their growth defect [1].
2.10.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
2.11. Save all growth curves generated daily.  Note any individual colony that shows an increased growth rate, judged by a final optical density that is significantly higher than the rest of the cohort with the same genetic background, or by a growth curve that is similar to that of wild-type colonies [1]. 
2.11.1. SCREEN: To be provided by the authors – Screen capture movie as talent saves the growth curve and then displays an example of the colonies with increased growth rate, using the cursor to it point out.  Authors, please upload this screen capture to your project page.  
2.12. This assay usually takes about 7 to 14 days.  Perform all steps under sterile conditions [1].
2.12.1. WIDE: Talent working on the bench near the flame. 
3. Selection of Suppressor Colonies and Confirmation of Phenotype
3.1. From the last day of the plate reader assay, some liquid cultures have a noticeably recovered growth rate, presumably by gaining a suppressor mutation that can alleviate the phenotype of the parental mutation [1].
3.1.1. MED: Putting the 96-well plate against light, talent indicates the wells with noticeably recovered growth rate. 
3.2. To store the phenotypically recovered cultures, transfer and mix 250 microliters of liquid culture to a cryotube containing 250 microliters of 50% glycerol [1].  Flash freeze the cells in liquid nitrogen and save the strains in minus 80 degrees Celsius indefinitely [2].
3.2.1. CU: Cryotube containing 250 microliters of 50% glycerol as talent transfers and mixes the liquid culture there.
3.2.2. MED or CU: Cryotube as talent flash freezes the cells in liquid nitrogen. 
3.3. To confirm that the suppressor mutation is a genetically heritable element, use standard genetic crossing methods [1] to cross Your Favorite Mutant P cells with Your Favorite Mutant S cells [2-TXT]. 
3.3.1. MED: Talent adds two strains into the same tube, vortexing the tube to mix together. 
3.3.2. CU: Plate as talent plates the mixture of both strains on a plate to demonstrate crossing both strains.  TEXT: P = parental strain, S = suppressor strain 
3.4. [bookmark: _GoBack]When two haploid cells with a complementary mating type are mixed and subjected to nitrogen starvation, they can generate a zygote that sporulates to form a tetrad of 4 spores.  The parental genetic materials will segregate during meiosis following the rules of Mendelian genetics. After sporulation, individual spores from the same tetrads can be dissected and form four individual colonies as observed vertically on a plate [1]. 
3.4.1. SCREEN: To be provided by the authors – Screen capture movie showing the cells sporulate and form tetrads.  Authors, please upload this screen capture to your project page.  
3.5. Evenly place the spores one by one on the plate using a microneedle [1].  After dissection, leave the cells to grow in a 30 degree Celsius incubator for a few days until colonies appear [2].
3.5.1. MED: Talent works at the dissection scope to dissect the tetrads and places them on the plate with a microneedle.
3.5.2. MED: Talent places the put the dissected plates in the incubator.
3.6. If the suppressor mutation is a genetically heritable element, this cross should yield tetrads in which two colonies have the sickness phenotype of the parental strain and two colonies have the recovered growth rate of the suppressor strain [1].
3.6.1. CU: The tetrads growing on a dissection plate, with clear 2: 2 segregation of large and small colonies.  
3.7. Pick three colonies with the suppressor phenotype and three colonies with the parental phenotype from the same genetic cross, and proceed with the genomic DNA extraction and sequencing steps as detailed in the text protocol [1-TXT].
3.7.1. CU: Plates as talent picks three colonies of the S strain and three colonies of the P strain.  TEXT: See text for alternative method to obtaining single colonies
3.8. Then perform bioinformatics analysis for the identification of the suppressor mutations as detailed in the text [1].
3.8.1. MED or WIDE: Showing from a distance that talent works on the computer to perform the bioinformatics analysis.




Section – Results
4. Results: Slow-growing Mutants Show Phenotypic Recovery and Genetic Confirmation of Identified Suppressor Mutations Verifies the Heritability of the Recovery Phenotype
4.1. Growth curves of individual colonies were recorded… [1] at the initial time point… [2] and for 6 days with continuous monitoring using the plate reader [3].
4.1.1. LAB MEDIA: Marayati_Fig-1.tif 
4.1.2. LAB MEDIA: Marayati_Fig-1.tif - Video editors, please emphasize the left-most column.
4.1.3. LAB MEDIA: Marayati_Fig-1.tif - Video editors, please emphasize the right-most column.    
4.2. As expected, wild-type colonies show no noticeable changes in their growth curves throughout the experiment [1]. 
4.2.1. LAB MEDIA: Marayati_Fig-1.tif - Video editors, please emphasize the top row.
4.3. Notably, four colonies with the elf (E-L-F) one deletion background… [1] and one fal (F-A-L) one deletion colony show a dramatic shift in growth from slow-growing to some varying levels of growth, similar to that of wild-type colonies [2].
4.3.1. LAB MEDIA: Marayati_Fig-1.tif - Video editors, please emphasize the second row.
4.3.2. LAB MEDIA: Marayati_Fig-1.tif - Video editors, please also emphasize the bottom row (along with the second row from previous point).
4.4. Dramatically, all clr6-1 (klar-six) mutants show a consistent phenotypic recovery, growing at a faster rate by the end of the assay [1]. 
4.4.1. LAB MEDIA: Marayati_Fig-1.tif - Video editors, please emphasize the third row.
4.5. Two of the identified nonsynonymous changes: the cue2 (cue two) mutation and the rpl2702 (R-P-L twenty-seven-oh-two) mutation, were reconstructed in the lab using standard protocols for site-directed mutagenesis [1]. 
4.5.1. LAB MEDIA: Marayati_Fig-4.tif 
4.6. Cue2-1 elf1∆ P (cue two E-L-F-one double mutants)… [2] and rpl2702-1 elf1∆ P (R-P-L twenty-seven-oh-two E-L-F-one double mutants) were crossed with the complimentary elf-one deletion mutant strain [3].
4.6.1. LAB MEDIA: Marayati_Fig-4.tif - Video editors, please emphasize the top panel.
4.6.2. LAB MEDIA: Marayati_Fig-4.tif - Video editors, please emphasize the bottom panel.
4.7. Genetic crossing showed that the identified suppressor mutations are successful in suppressing the slow-growing phenotype of elf-one deletion mutant and are heritable [1].
4.7.1. LAB MEDIA: Marayati_Fig-4.tif - Video editors, please emphasize the red squares.



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Fadi Marayati: During the daily dilution of the 96-well plate, it’s important to dilute all wells to the same concentration in order to avoid artificial growth recovery [1]. 
5.1.1. Shot 2.9.1 can be shown here.
5.2. Fadi Marayati: This method allows isolation of spontaneous suppressor mutations in a high throughput manner, speeding up the discovery of hundreds of genes that have not been well-characterized in fission yeast and other microorganisms [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

5.3. Fadi Marayati: This method can be used to isolate suppressors for all microorganisms that have mutation causing growth defects, and that can be grown to a large population in liquid culture [1]. 
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.4. Fadi Marayati: Identifying suppressor mutations in fission yeast could have potential implications in finding disease-causing genes in overlapping biological pathways, especially when it comes to highly conserved pathways from yeast to humans [1]. 
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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