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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.

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.) __2.5, 3.3, 3.5, 4.2

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.) ___4.2 

E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? 

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 accurately identify the sex of day 30 pig embryos using phenol free DNA obtained from each embryo and two pairs of sex specific primers for a PCR reaction. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Michael Dyck: This method can help answer key questions in the livestock reproductive physiology field, such as how the paternal breed, uterine capacity, and the sow’s metabolic condition influence sex ratio. 

1.2. Stephen Tsoi: The main advantage of this technique is that it is faster and economic without using either toxic phenol/chloroform chemicals or expensive purification columns. Let’s get the show on the road.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Milena Blanes: Visual demonstration of this method is critical as the sample preparation.  Steps are not difficult to learn but extra care on the details is essential to avoid cross contamination of samples. 

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving animal subjects have been carried out in accordance with the Canadian Council on Animal Care guidelines and with the Faculty Animal Policy and Welfare Committee.

Protocol (read by voice talent at JoVE):

2. Grinding Embryos
2.1. After isolating and freezing sow embryos according to the text protocol [2.1.1-WIDE], label sample tubes with the sample ID needed for the number of samples to be analyzed [2.1.2-MED/CU].
2.1.1. Talent places embryos into freezer

2.1.2. Film as written
2.2. Use dry ice to half fill a thermal container [2.2.1-MED/CU] and insert a pre-labeled sample tube into the dry ice [2.2.2-CU].
2.2.1. Film as written

2.2.2. Film as written
2.3. While wearing winter gloves with a pair of examination gloves on top [2.3.1-MED/CU], transfer pre-chilled mortars and pestles from the -80 degrees C freezer to a dry ice container [2.3.2-WIDE/MED].
2.3.1. Talent puts on exam gloves over winter gloves

2.3.2. Film as written
2.4. Next, place a frozen embryo inside the mortar on the dry ice [2.4.1-CU].  Then pour adequate liquid nitrogen to cover the embryo [2.4.2-CU] and use a pestle to grind it into a fine powder [2.4.3-CU].
2.4.1. Film as written
2.4.2. Film as written
2.4.3. Film as written
2.5. Using a microspatula, transfer the embryo powder to a pre-labeled sample tube [2.5.1-CU] and place the tube in the -80 degree freezer [2.5.2-WIDE]. 

2.5.1. Film as written
2.5.2. Film as written
2.6. Repeat the grinding [2.6.1-FF] and freezing of each additional embryo [2.6.2-FF], changing examination gloves in between samples to avoid cross contamination [2.6.3-MED/CU].
2.6.1. FREEZE FRAME from 2.4.3

2.6.2. FREEZE FRAME from 2.5.2, Editor, place side by side with 2.6.1 when mentioned
2.6.3. Talent changes gloves
3. Genomic DNA Preparation using a Modified Sodium Hydroxide Method
3.1. After labeling all microcentrifuge tubes needed for the number of samples to be analyzed [3.1.1-CU], transfer the sample tubes containing embryo powder from the -80 degree C freezer [3.1.2-WIDE] to a container of dry ice [3.1.3-CU]. 

3.1.1. Labeled tubes aligned on bench in rack

3.1.2. Talent removes tubes from freezer

3.1.3. Talent places samples tubes on dry ice 

3.2. Pipette 180 ul of 50 mM sodium hydroxide into each pre-labeled microcentrifuge tube [3.2.1-CU].  Preheat an incubator to 95(C [3.2.2-MED].  

3.2.1. Film as written
3.2.2. Talent adjusts temperature on incubator to 95(C
3.3. With a toothpick, transfer ~5-10 mg of embryo powder from a sample tube into a pre-labeled tube of sodium hydroxide [3.3.1-CU].  Slowly lift the toothpick from the solution to visualize the DNA lysate as a sticky, white, transparent-like substance [3.3.2-CU/ECU]. 

3.3.1. Film as written
3.3.2. Film as written
3.4. Transfer the samples with DNA lysate to the 95(C incubator for 5 minutes [3.4.1-WIDE/MED].  Then immediately transfer the tubes to a Styrofoam box filled with ice [3.4.2-MED/CU].
3.4.1.  Film as written
3.4.2. Film as written
3.5. Next, add 20 ul of 1M Tris-HCl directly into the tubes [3.5.1-CU] and tap the tubes to gently mix [3.5.2-CU].  With pH paper, ensure that the pH is ~ 8.0 [3.5.3-CU].  (Figure 4)

3.5.1. Film as written
3.5.2. Film as written
3.5.3. Talent dips a pH paper into a tube and then compares to color guide

3.6. Then centrifuge the tubes at 2,000 x g and room temperature for 2 minutes to remove undissolved tissue debris [3.6.1-MED].  
3.6.1. Talent places tubes into centrifuge

3.7. Transfer 150 ul of the top clear supernatant into new tubes or a 96-well plate [3.7.1-CU] and store at 4(C for up to two weeks [3.7.2-WIDE], or -20(C for up to one year [3.7.3-WIDE].
3.7.1. Film as written
3.7.2. Talent places tubes in fridge, Editor, end this shot with a freeze frame and then split with 3.7.3 as video on the right, then end 3.7.3 with freeze frame alongside 3.7.2 FF

3.7.3. Talent places tube in freezer
4. Design Sex-specific PCR Primers and Genomic DNA PCR
4.1. To design sex-specific primers for PCR [4.1.1- MED OVER SHOULDER], use the NCBI website to obtain accession numbers for Porcine sex determining region Y, or SRY and zinc finger protein X-linked, or ZFX [4.1.2-SCREEN/LM-TXT].
4.1.1. Talent at computer opens NCBI

4.1.2. LAB MEDIA NCBI search.pdf (TEXT: http://www.ncbi.nlm.nih.gov/), Editor, zoom in slightly on the red circled area 
4.2. Copy and paste the accession numbers to an online primer design tool [4.2.1-SCREEN/LM].  Use nucleotide blast, or Blastn to validate the specificity of the primers against the current porcine genomic database 104 to ensure the sequences are only located on the X and Y chromosome for SRY and ZFX, respectively [4.2.2-SCREEN/LM].  

4.2.1. LAB MEDIA Figure 5 

4.2.2. LAB MEDIA Figure 6, Editor, for specificity of primers, point out the Blast hit identity = 100%.  Point out Annotation release 104 when database 104 is mentioned.  For located on the X and Y chromosome, point out Chromosome X in the Gene ZFX box
4.3. To carry out PCR with the DNA lysates, use any hotstart ready mix PCR enzyme [4.3.1-CU] and prepare a master mix by adding 2 sex specific primers at a final concentration of 0.3 uM in a 15 ul PCR reaction [4.3.2-CU].
4.3.1. Talent holds up hotstart enzyme mix for camera

4.3.2. Shot of primers and talent adds to reaction mix

4.4. For the first time running the reactions, prepare one PCR tube for the no template negative control [4.4.1-CU] and two additional tubes for positive controls by adding 1 ul of commercially obtained sex porcine genomic DNA [4.4.2-CU].
4.4.1. Talent holds negative control tube for camera

4.4.2. Talent adds genomic DNA to positive controls

4.5. For subsequent rounds of PCR, include 1 ul of a sample from the last successful sexing analysis as a positive control [4.5.1-CU].  
4.5.1. Talent holds sample from a successful analysis with a positive control tube in view

4.6.  Set up the following PCR program in a thermal cycler [4.6.1-LM] and carry out PCR [4.6.2-MED/CU].
4.6.1. LAB MEDIA PCR_TABLE_JoVE.docx, 
4.6.2. Talent setting up reaction on machine and starts program, Editor, zoom out on the table in 4.6.1 to transition to this step
4.7. To verify the samples after PCR, prepare a 2% TBE agarose gel with SYBR DNA gel stain or ethidium bromide [4.7.1-MED/CU].
4.7.1. Talent adds gel stain to melted agarose

4.8. Add 1.5 ul of 10x loading dye to the samples [4.8.1-CU] before loading onto the gel and running [4.8.2-MED/CU-TXT] 

4.8.1. Talent adds dye to samples
4.8.2. Talent finishes loading gel, closes box and turns on power supply (TEXT: 100V, small gel; 150V, large gel).

4.9. Observe and adjust the band intensities under fluorescent light and capture an image of the gel [4.9.1-MED OVER SHOULDER].  Identify embryos with one band as female and two bands as male [4.9.2-LM]. 

4.9.1. Talent analyzing bands under fluorescent light

4.9.2. LAB MEDIA Figure 7, Editor, point out the one band female and 2 band male examples on the left side of the image

Stephen Tsoi, Step    4.1        : Success of this protocol relies on the specificity of the PCR primers. Using the NCBI porcine genome map viewer, make sure the genes with the right accession numbers are only located either on the X or Y chromosome before designing primers.

5. Results: Porcine Embryo Sex Determination
5.1. Shown here is a representative result for sex determination from 345 DNA lysates screened by PCR.  The primer annealing temperature of 65(C is the optimal condition in this protocol, generating similar intensity and predicted amplicon sizes [5.1.1-LM].

5.1.1. LAB MEDIA Figure 7, Figure 5, Editor, for predicted amplicon sizes, bring in figure 5 under figure 7 and point out the amplicon lengths (400 and 506).

5.2. Two amplified products of SRY and ZFX are presented here.  Lysate samples from male embryos produced two DNA fragments with equal intensity of 400 base pairs for SRY and 506 base pairs for ZFX.  All female embryos produced only a single band from the ZFX gene located on the X chromosome [5.2.1-LM].

5.2.1. LAB MEDIA Figure 7, Editor, for two dna fragments from males, point out some of the lanes where two bands are present and for female embryos, point out lanes where only one band is present.

5.3. As shown here, DNA lysates did not show any PCR reaction inhibition after screening 345 embryos.  Only three individuals were not sexed and the percentage of female embryos was slightly higher than males [5.3.1-LM].
5.3.1. LAB MEDIA Table 1, Editor, point out the 3 unknown embryos when mentioned and point out the 53.6% for female embryos when mentioned.

6. Conclusion (said by authors on camera)
6.1. Milena Blanes Once mastered, this technique one can be performed on 10 embryos in about an hour, from grinding the embryos to carrying out PCR if performed properly.  
6.2. Milena Blanes While attempting this procedure, it’s important to remember to avoid cross contaimation between samples particularly during transferring embryo powders to the tubes for storage or for the sodium hydroxide lysis buffer for genomic DNA preparation..

6.3. Stephen Tsoi: Following this procedure, other methods like DNA methylation, sequencing or gene expression such as microarray can be performed in order to answer additional questions like genomic and epigenetic effects of nutrition and infectious diseases between sexes.

6.4. Michael Dyck: After its development, this technique paved the way for researchers in the field of reproduction biology and animal science to explore the sex ratio dimorphism during embryonic development in other livestock such as cattle and goats. 
6.5. Stephen Tsoi: After watching this video, you should have a good understanding of how to  grind embryos, prepare genomic DNA using a modified sodium hydroxide method, design sex-specific primers and perform PCR on genomic DNA
6.6. Milena Blanes: Don't forget that working with dry ice and liquid nitrogen can be extremely hazardous and precautions such as wearing gloves and lab goggles should always be taken while performing this procedure.   

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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