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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Y (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: binocular magnifying glass

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 

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 steps using the step numbers listed in this document. step 2 to step 6 in this document

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. microinjection (step 3.4)

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

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to evaluate the first consequences of mutations in translation initiation factors without interference of newly transcribed mRNA or of transfection efficiency, problems often occurring with eukaryotic cell studies (Intro)
This is accomplished by first synthesizing mutant, WT and control (GFP) mRNA from corresponding plasmids (P1, Editor, use Illustrations video.pptx here.  Start with slide 15 here, transitioning through n vitro transcription, and then through cRNA purification. )
Next, synthesized RNA is microinjected in Xenopus laevis oocytes at stage VI and their maturation is stimulated with progesterone (P2, Editor, from slide 15, bring in the syringe, place the cRNA into the syringe, then bring in the brown and tan circle and inject the cRNA into it.)
Then, the oocyte maturation is evaluated by Germinal Vesicle Breakdown visualization and some of the components of the MAP Kinase cascade, whose activation depends upon mos protein expression, are analyzed by Western Blot (P3, Editor, transition through slides 4, 5, 8, and 9
.)
Finally, mRNA polyadenylation of mos and others mRNAs necessary for Xenopus oocytes meiosis recovery are studied (P4, Editor, use slides 10-13 here.)
Ultimately, kinetic oocyte maturation, Western blot, and polyadenylation analyses are used to show a potential impact of protein expression when a translation initiation factor is mutated (P5, Editor, use Figure 1 here.  Begin with Figure 2B-D for kinetic oocyte maturation, and then bring in E and F for Western blot and polyadenylation analysis.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or PowerPoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Pierre Semaille The main advantage of this technique over existing methods of reconstituted cellular systems extracted from E.coli, wheat germ or rabbit reticulocyte, is that the effects of a mutation introduced in an mRNA will be quickly observable and easily studied in several Xenopus laevis oocytes. (take 3)
1.2. Author name:  Katia Caillau Jean-François Bodart More generally, this model has the advantages of simplicity with its single giant cell and its use leads to a considerable amount of material for biochemical experiments. This process is also time efficient compared to stable cell line generation. (take 2)
1.3. Author name _ Katia Caillau Amélie de Broucker: _ This method can help answer key questions in translation studies, such as to better understand the role of specific domains of initiation factors or to study splicing of these factors (take 2)
1.4. Author name Amille De Broucker: Though this method can provide insight into general translational mechanisms and in particular cap-dependent and cap-independent mechanisms. It can also be applied to other systems, such as the study of events taking place between transcription and translation or the study of cell cycle that has already been described in literature.

1.5. Author name _Marie-Christine Chartier-Harlin  We first had the idea for this method, when we wanted to study the impact of a mutated translation initiation factor on protein synthesis without interference of transcription in order to avoid potential feedback loops between these two cellular mechanisms. Indeed, maternal transcripts are stored and translation can be triggered with progesterone. (take 2-3)
1.6. Author name _________: Visual demonstration of this method is critical as the microinjection step are difficult to learn, because the determination of RNA concentration injected and the microinjection technique must be more the thorough as possible for the protocol success

Protocol (read by voice talent at JoVE):
2. mRNA Synthesis

2.1. TEXT ON WHITE BACKGROUND:  All Xenopus experiments were performed at the animal facility of the Lille 1 University according to the rules of the European Community Council guidelines (86/609/EEC) for laboratory animal experimentation. The animal protocol was approved by the local institutional review board (Comité d’Ethique en Experimentation Animale Nord-Pas-De-Calais, CEEA 07/2010) [2.1.1-TXT].
2.1.1. TEXT of the above statement  
2.2. After defolliculating Xenopus laevis oocytes and preparing cRNA according to the text protocol [2.2.1-WIDE/MED], use 10X MOPS and 6.6% formaldehyde to cast a 1.5% agarose gel [2.2.2-MED/CU]. 

2.2.1. Talent approaches bench and places oocytes down – have cRNA on bench and visible as well
2.2.2. Talent casts gel - have MOPS and formaldehyde labeled and visible

2.3. Prepare samples in a 0.2 ml tube with 8.8% formaldehyde, 60% formamide, 0.1 volumes of 10X MOPS, and 1 ul of cRNA,  [2.3.1-CU]. Incubate at 70°C for 3 minutes [2.3.2-MED/CU] and put the tubes on ice for 10 minutes [2.3.3-MED/CU]. Centrifuge the samples at 5,000 x g for a few seconds [2.3.4-MED/CU] before adding 2 ul of gel loading buffer [2.3.5-CU].
2.3.1. Film as written

2.3.2. Talent places tubes at 70 degrees C

2.3.3. Film as written

2.3.4. Talent places tubes in to centrifuge and spins briefly

2.3.5. Film as written

2.4. Run the samples at 90V for 20 minutes [2.4.1-MED/CU].  To destain the gel, soak it in nuclease-free water overnight [2.4.2-CU] then analyze it to check the quality of the cRNA [2.4.3-LM].
2.4.1. Talent turns on and sets power supply

2.4.2. Talent places gel in nuclease-free water

2.4.3. LAB MEDIA Image of gel to show quality of cRNA, Authors will provide
2.5. Use a spectrophotometer to determine the cRNA concentration [2.5.1-MED/CU] and store the samples at -80°C [2.5.2-WIDE].
2.5.1. Talent places sample into a spectrophotometer and reads number
2.5.1b extra screen results
2.5.2. Talent places samples at -80 degrees c

3. Microinjection of Synthesized RNA and Stimulation of Oocyte Maturation
3.1. To carry out microinjection of RNA, use ND96 medium to fill a scraped Petri dish [3.1.1-CU]. One to two hours after defolliculation, arrange the oocytes along a scraped lane in the dish [3.1.2-SCOPE/ECU].

3.1.1. Film as written

3.1.2. Film as written (take 1)
3.2. Next, using a capillary micropipette with a broken tip placed at a 45 degree angle [3.2.1-CU], insert the capillary tip ~150-200 um deep into the equatorial zone below the pigmented animal area [3.2.2-SCOPE/ECU].  
3.2.1. Talent places capillary with broken tip at 45 degree angle

3.2.2. Film as written (take 2-3)
3.3. Inject 30 nanograms of cRNA in 60 nanoliters into the first oocyte [3.3.1-SCOPE/ECU].  Then wait 5-10 seconds before removing the capillary tip to prevent the sample from leaking out [3.3.2-SCOPE/ECU].  To inject the next oocyte, manually move the dish [3.3.3-CU]. 

3.3.1. Film as written (see 3.2.2)
3.3.2. Film as written (see 3.2.2)
3.3.3. Film as written (see 3.2.2)
3.4. Transfer the injected oocytes into 24-well culture plates filled with 3 ml of ND96 medium [3.4.1-CU-TXT] and leave them at 19(C [3.4.2-WIDE/MED].
3.4.1. Film as written (TEXT: 10 oocytes/well)

3.4.2. Talent places oocytes at 19 degrees C; B need another version for 3.5.2 below (Videographer, get enough footage for last sentence of 3.5 here too.) (there’s no take 1)
3.5. To trigger meitotic maturation, incubate the oocytes in ND96 with 2 ug/ml of progesterone, or PG [3.5.1-CU], at 19(C for 15 hours.  Test the translation effect of wild type eIF4G1 cRNAs on the mutant phenotype according to the text protocol [3.5.2-WIDE/MED-TXT].  (Figure 2A)

3.5.1. Talent adds PG to oocytes

3.5.2. Use 3.4.2B here (TEXT: incubate control oocytes for 4 hours)

4. Germinal Vesicle Breakdown and Western Blot Analysis
4.1. To determine the extent of germinal vesicle breakdown, under a stereomicroscope [4.1.1-MED], count the number of mature oocytes after PG stimulation by the presence of a white spot at the black animal pole [4.1.2-SCOPE/ECU].  Repeat the counting every hour until the 24th hour [4.1.3-LM].
4.1.1. Talent at scope looking at oocytes

4.1.2. Oocytes in field of view and talent points out oocytes with white spot at animal pole

4.1.3. LAB MEDIA Figure 2B, Editor, point out the X axis that lists 1 – 24 hours here
4.2. To carry out Western Blot analysis, use the back and forth motions of a micropipette tip at 4(C to homogenize 10 oocytes [4.2.1-CU] in 200 ul of the buffer shown here [4.2.2-LM]. 

4.2.1. Film as written

4.2.2. LAB MEDIA tables for video 4.2 buffer

4.3. Centrifuge the samples at 10,000 x g for 15 minutes [4.3.1-MED] to extract the cytoplasmic fraction in the middle phase, the upper fraction corresponding to lipids and the lower to cellular debris [4.3.2-CU/ECU].  
4.3.1. Talent places samples into centrifuge and starts spin

4.3.2. Talent holds tube after spin and points out upper and lower fractions; Editor, point these out

4.4. Collect the cytoplasmic fraction and store an aliquot to determine protein concentration [4.4.1-CU].  Combine the remaining at a 1:1 ratio with Laemmli or Bis-Tris sample buffer before running SDS/PAGE and Western blotting according to the text protocol [4.4.2-CU].  

4.4.1. Talent finishes collecting cytoplasmic fraction into a tube and pipettes an aliquot into a tube to save for protein concentration

4.4.2. Talent combines remaining samples at 1:1 ratio with sample buffer
5. Polyadenylation Assay 

5.1. To carry out a polyadenylation assay, place 5 oocytes per condition into 1.5 ml microfuge tubes [5.1.1-CU].  With 1 ml of nuclease-free 1X PBS, wash the oocytes [5.1.2-CU].  Then, under the fume hood [5.1.3-MED], use an RNA extraction kit according to the manufacturer’s instructions to isolate the RNA [5.1.4-CU].  
5.1.1. Film as written

5.1.2. Film as written

5.1.2B Extra add Trizol and lyse the oocytes
5.1.3. Talent at fume hood extracting RNA

5.1.4. Talent carrying out RNA extraction
5.2. After checking the integrity of the RNA and determining the concentration, prepare 2 ligation mixtures per cRNA condition [5.2.1-CU] with the following reagents [5.2.2-LM].
5.2.1. Talent prepares ligation mixtures at bench

5.2.2. LAB MEDIA slide 16 for the video 5.4 reagents tab as well as the steps of the polyadenylation assay
5.3. To the first mixture, add RNA from oocytes not stimulated with PG [5.3.1-CU] and to the second mixture, add RNA from PG-stimulated oocytes [5.3.2-CU].  Incubate at 37(C for 1 hour [5.3.3-MED] and then at 65(C for 20 minutes to inactivate the enzyme [5.3.4-MED/CU].
5.3.1. Film as written

5.3.2. Film as written

5.3.3. Talent places samples at 37 degrees C

5.3.4. Talent transfers samples to 65 degrees C Film the program of the thermocycler. (see 5.3.3)
5.4. Using a cDNA reverse transcription kit, for each sample [5.4.1-MED/CU], prepare the RT mixture listed here [5.4.2-LM-TXT]. 

5.4.1. Talent at bench using RT kit preparing mixtures

5.4.2. LAB MEDIA tables for video 5.6 RT mixture tab (TEXT: P2 complimentary primer to P1)
5.5. Add 10 ul of the previously prepared ligation reaction and perform RT according to the manufacturer’s instructions [5.5.1-CU].
5.5.1. Talent adds RT reaction to samples

5.6. After carrying out PCR using the following reaction mixture and conditions [5.6.1-LM], to each reaction, add 4 µl of loading buffer [5.6.2-CU] and run 10 µl of each sample on a 3% agarose gel at 110V [5.6.3-MED/CU].  
5.6.1. LAB MEDIA tables for video 5.8 PCR recipe and 5.9 PCR conditions tabs, Editor, place these one on top of the other with 5.8 on top.

5.6.2. Film as written

5.6.3. Talent loads samples onto gel

5.7. Finally, analyze the gel after 10 and 20 minutes to observe a change in size reflecting the length of the poly(A) tail and thus the RNA maturation which is a prerequisite to their translation [5.7.1-LM].
5.7.1. LAB MEDIA Illustrations video slide 14

6. Results: Xenopus oocyte Translation Analysis on Maturation
6.1. As shown here, the kinetic maturation of oocytes microinjected under control conditions are similar to WT with similar numbers undergoing GVBD at 12 and 24 hours after PG stimulation [6.1.1-LM].
6.1.1. LAB MEDIA Figure 2B, Editor, for control conditions, point out the solid line (H2O control) and the GFP line.  For WT, point out the eIF4G1-WT line.
6.2. Twenty-four hours after PG stimulation, the percent of oocytes reaching maturation is similar for WT, as well as H2O and GFP injected controls, indicating that microinjecting with water, or control or eIF4G1 cRNAs had little effect on oocyte meiosis [6.2.1-LM].  

6.2.1. LAB MEDIA Figure 2C, Editor, point out the three tall bars when mentioned.
6.3. Microinjection with the dominant negative eIF4G1, however, resulted in a dramatic decrease in GVBD even after PG stimulation [6.3.1-LM].
6.3.1. LAB MEDIA Figure 2C, Editor, point out the short ‘DN’ bar here.
6.4. This figure shows that the maturation defect can be restored by the WT cRNA.  As the ratio of WT to DN eIF4G1 cRNA increases, so does the percent of oocytes that undergo maturation [6.4.1-LM].
6.4.1. LAB MEDIA Figure 2D, Editor, point out the increasing bars from right to left for ‘As the ratio of WT to DN.…’ 
6.5. As expected, no endogenous mos expression is detected in the absence of PG stimulation and overexpression of WT eIF4G1 has little impact on endogenous mos, in agreement with previous results [6.5.1-LM].
6.5.1. LAB MEDIA Figure 2E, Editor, for the first part of the sentence, point out the blank area in mos row under ‘-PG’.  For the second part, point out the blank space in the mos row between the two black bars. 

6.6. In addition, Aurora A/Eg2, which acts upstream of mos induction, shows no evidence of protein deregulation or of its phosphorylated form induced after PG stimulation.  Conversely, ERK2 phosphorylation, which is induced by mos, is inhibited in the presence of the dominant negative eIF4G1 [6.6.1-LM].
6.6.1. LAB MEDIA Figure 2E, Editor, point out the Eg2 lane, and then the Eg2-P lane for the phosphorylated form induced after PG stimulation.  For the last sentence, point out the blank space between the two bands in the ERK2-P row.
7. Conclusion (said by authors on camera)
7.1. Author name _ Amelie de Broucker_______:  Once mastered, this technique can be done in 5 days if it is performed properly.

7.2. Author name __Jean-François Bodart: Catia Caillau While attempting this procedure, it’s important to remember to not exceed 120 nl of cRNA with a concentration below 30 ng.

7.3. Author name Marie-Christine Chartier-Harlin________: Following this procedure, other methods like polysome profiling analyses can be performed in order to answer additional questions like defining which RNA might be poorly or highly translated.

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, as well as an introduction to your videographer, closer to your filming date.
�These slides have been modified :


The results have been removed on those slides, but the techniques to be realize are added


Indeed all the results are presented in figure 2- so it is not necessary to have duplicate
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