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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? (Y/N) __NO_______ If yes, please list make and model of your microscope: ______________________________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) __NO_____ 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____NO____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_
· Preparation of tissue slices for microdissection and sample lysis (4)
· Sample processing (5)__
· Quantitation of peptides (6)
· Preparation of SAX columns (in pipette tips)
· Fractionation of peptides

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 

Lysis of samples and sample processing________

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 generate and pre-fractionate peptides from formalin fixed and paraffin embedded, or FFPE, material for proteomic analysis. (Intro)

This is accomplished by isolation of the desired tissue by microdissection, followed by cell lysis. (P1)
Editors, please show the top figure and correlating text as this point is narrated.

The second step is to generate peptides by sample processing using multienzyme digestion filter aided sample preparation. (P2)
Editors, please show the second figure and correlating text as this point is narrated.

The peptides are then quantified by measuring their tryptophan fluorescence. (P3)
Editors, please show the third figure and correlating text as this point is narrated.

The final step is fractionation of the peptides using a strong anion exchanger based separation technique for peptide fractionation. (P4)
Editors, please show the fourth figure and correlating text as this point is narrated.

Ultimately, the prepared samples allow analysis of proteomes from minute amounts of material to a depth of 10,000 proteins. (P5)
Editors, please zoom out to entire schematic overview as this point is narrated.

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).   

[image: ]

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. JRW:  The main advantage of this technique over existing methods, like ‘gel’ or ‘in solution’ digestion, is that it is applicable to minute amounts of clinical samples such as laser microdissected cells.  The method provides samples containing pre-fractionated and pure peptides that facilitate proteomic exploration of human tissues and diseases. 
1.1.1. MED:  JRW speaks toward camera.
1.2. JRW:  The entire protocol consists of techniques developed and published individually in the past. These include high-recovery-FASP, pipette-tip-SAX fractionation, and peptide content determination based on tryptophan fluorescence.
1.2.1. CU:  JRW speaks toward camera.
1.3. **JRW: Demonstrating the procedure will be Mrs. Katharina Zettl, a technician from Professor Mann’s laboratory.  
1.3.1. MED:  JRW speaks toward camera, interview style. 
1.3.2. MED:  Katharina looks up from workspace and acknowledges the camera.


Protocol (read by voice talent at JoVE):
2. Preparation of tissue slices for microdissection and sample lysis 
2.1. Moved to section 5
2.2. Moved to section 5
2.3. To begin, prepare tissue slices for microdissection, cut sections with a microtome.  The thickness of the slices depends on the sample; usually microdissection works well with slices of 7 to 10 µm.
2.3.1. MED:  Talent cuts the sections with a microtome.
2.3.2. CU:  Microtome as it cuts slices of 7-10 µm.
2.4. After irradiating the membrane slides with UV-light for 45 minutes, mount the sections on them before drying at 37C for 2 hours.
2.4.1. MED-over the shoulder:  Talent mounts the sections on the slides. 
2.5. Deparaffinize the mounted sections by two successive incubations in consecutive jars of xylene for 2.5 minutes and 1.5 minutes.  Then, rehydrate the sections by consecutive 1 minute incubations in absolute ethanol… 70% ethanol… and finally, water.
2.5.1. MED-over the shoulder:  Talent transfers the mounted section from the first jar of xylene to the second jar of xylene.  TEXT overlay:  2.5 min in xylene, 1.5 min in xylene
2.5.2. CU:  Container of absolute ethanol as talent submerges the mounted sections in.  Editors, as the mounted sections are submerged, please bring in the TEXT overlay:  1 min in absolute EtOH.  Then freeze the image, fade it, and bring in the following text as narrated.  TEXT overlay:  1 min in 70% EtOH.  TEXT overlay:  1 min in H2O
2.6. After staining the sections with Mayer’s hematoxylin for 20 seconds, rinse with water for 1 minute, and allow to air dry.
2.6.1. MED-over the shoulder:  Talent rinses stained sections in water.
2.6.2. CU:  Sections as they are left to air-dry.
2.7. Collect the cell population of interest using a laser capture microdissection system.  When using the PALM instrument collect the samples in the adhesive caps. 
2.7.1. MED:  Talent uses a laser capture microdissection system to collect the samples in the adhesive caps. 
2.8. Using 3 μL of Tissue Lysis Buffer for 10 nL of the microdissected tissue, apply the buffer to the microdissected material in the cap and close the tube.  Collect the suspension following a short centrifugation.  Then, lyse the microdissected tissue at 99 °C in a heating block with agitation for 1 hour.
2.8.1. CU:  Cap with microdissected tissue as talent applies the tissue lysis buffer and then closes the tube.  TEXT overlay (as tissue lysis buffer is narrated):  see text for recipe
2.8.2. MED-over the shoulder:  Talent places runs a small tabletop centrifuge containing sample tube.
2.8.3. CU:  Sample tube as it is placed in a 99 °C heating block and agitated.    
2.9. Clarify the crude extract by centrifugation at 16 000× g and 18 °C for 10 minutes.
2.9.1. MED:  Talent places the tube in the centrifuge and closes lid.
3. Sample processing
3.1. Mix up to 50 μL of the clarified lysate with 200 μL of the UA solution in an ultrafiltration unit.  Then, centrifuge at 14,000  g until less than 10 μL of the solution remains in the filter.  Usually this step requires 10 to 15 minutes of centrifugation.
3.1.1. CU:  Ultrafiltration unit as talent pipettes 50 μL of the clarified lysate with 200 μL of the UA solution in.  TEXT overlay (as UA solution is narrated):  see text for recipe
3.1.2. MED/MED-over the shoulder/WIDE:  Multiple takes as talent places the samples into the centrifuge, closes lid and sets parameters.  Shot will be reused twice.  Use MED here.
3.2. Next, pipet 200 μL of the UA solution to the ultrafiltration unit and centrifuge as before.  
3.2.1. MED:  Talent pipet 200 μL of the UA solution to the ultrafiltration unit.
3.2.2. Shot 3.1.2 – MED-over the shoulder shot as talent places the sample into the centrifuge.
3.3. Empty the collection tube before pipetting 50 μL of the IAA solution into the ultrafiltration unit.  Mix at 600 rpm in a thermo-mixer at room temperature for 1 minute and centrifuge as before.
3.3.1. CU:  Ultrafiltration unit after collection tube has been emptied as talent pipettes 50 μL of IAA solution in.  TEXT overlay (as “IAA solution” is narrated):  see text for recipe
3.3.2. MED-over the shoulder:  Talent places the sample onto the thermo-mixer.  
3.4. Continue ultrafiltration and centrifugation steps as outlined in the text protocol accompanying this video.  Then transfer the filtration units to new collection tubes.  Pipet 40 μL of digestion buffer with endoproteinase Lys-C before mixing at 600 rpm in the thermo-mixer for 1 minute.  Incubate the units in a wet chamber at 37°C for 18 hours.
3.4.1. Shot 3.1.2 – WIDE shot as talent places the sample into the centrifuge.
3.4.2. MED-over the shoulder:  Filtration units as they are transferred to new collection tubes.
3.4.3. CU:  Filtration units as 40 μL of digestion buffer with endoproteinase Lys-C is pipetted in.  TEXT overlay:  see text for recipe
3.4.4. MED-over the shoulder:  Talent leaves the units to incubate in a wet chamber at 37°C.
3.5. After centrifuging the filter units as done previously, pipet 160 μL of the DB buffer and re-centrifuge the filter units.  The pooled flow-through contains the peptides released by endoproteinase Lys C.  Next, collect the tryptic peptides as described in the text protocol.
3.5.1. CU:  Talent pipettes 160 μL of deionized water into the filter units.
3.5.2. MED-over the shoulder:  Talent removes the centrifuged filter units from the centrifuge.
3.5.3. CU or ECU:  Talent displays the pooled flow-through to the camera.  
4. Quantification of the peptides  
4.1. The measurement of the peptide content in the protein digests can be performed in diluted buffer because the tryptophan residues are well accessible to the solvent.
4.1.1. Title card. 
4.2. To quantify peptides, first pipet 0.2 ml of assay buffer DB into the quartz cuvette. Then place the cuvette into the instrument’s cuvette holder and record the emission spectrum for the ‘blank’.  
4.2.1. CU:  Quartz cuvette as talent pipettes 0.2 ml of the buffer DB.  TEXT overlay:  see text for recipe
4.2.2. CU: Talent places the cuvette in the instrument’s cuvette holder.
4.2.3. MED-over the shoulder:  Talent records the emission spectrum for the blank.
4.3. Prepare a calibration curve using 0.1 µg steps by adding 1 µl aliquots of the tryptophan standard solution to the cuvette and gently mixing with the buffer DB.
4.3.1. CU:  Quartz cuvette as talent adds a 1 µl aliquot of tryptophan standard solution from a labeled container to the cuvette and gently mixes with the buffer DB.
4.4. After cleaning the cuvette, pipet the sample in and record the sample spectrum.  Proceed to calculate the protein and peptide concentration as described in the text protocol.
4.4.1. MED-over the shoulder:  Talent places the cuvette with sample in and records the sample spectrum.
5. Fractionation of the Lys-C and tryptic peptides  
5.0a. Before fractionation, prepare the SAX (pronounced as letters “S-A-X”) tip-column by stacking 6 layers of Empore- Anion membrane in a common 0.2 mL pipette tip.  Make two SAX-tip columns per sample
5.0.1.1. MED:  Talent stacks 3 layers of Empore- Anion membrane in a common 0.2 mL pipette tip.
5.0.1.2. CU or ECU:  Pipette tip as talent continues to add the remaining 3 membranes to the pipette tip.    
5.0b. Next, prepare the ‘StageTip’ by stacking 3 layers of Empore-C18 in a 0.2 mL pipette tip.  Make 6 Stage tips for each sample. 
5.0.2.1. MED-over the shoulder:  Talent places the first layer of Empore-C18 in a 0.2 mL pipette tip.
5.0.2.2. CU or ECU: Pipette tip as talent places the remaining Empre-C18 membranes in.
 
5.1. To begin fractionation, dilute the peptide solutions obtained by digestions with Lys-C with 0.2 mL of Britton & Robinson Universal Buffer, pH 11.  Similarly, dilute the peptide solutions obtained by digestions with trypsin with 0.2 mL of Britton & Robinson Universal Buffer, pH 5. 
5.1.1. MED-over the shoulder:  Talent dilutes the peptide solutions obtained by digestions with Lys-C with 0.2 mL of Britton & Robinson Universal Buffer pH 11.  Use labeled containers.  TEXT overlay:  see text for recipe 
5.1.2. CU:  Labeled container from peptide solutions obtained by digestions with trypsin as 0.2 mL of Britton & Robinson Universal Buffer, pH 5 is added from labeled container.
5.2. Assemble the SAX tip-column in the centrifugal tube adapter lid before washing and equilibrating the SAX tip-column and the C18-‘StageTips’ as outlined in the text protocol. 
5.2.1. CU:  Centrifugal tube adapter lid as talent assembles the SAX tip-column in it.
5.3. Next, assemble the SAX Tip-column in the C18-‘StageTip’.  Load the sample solutions into the equilibrated SAX Tip-columns and centrifuge the columns at 5,000 × g for 3 minutes.
5.3.1. MED-over the shoulder:  Talent assembles the SAX Tip-column in the C18-‘StageTip.’
5.3.2. MED:  Talent places the C18-‘StageTip’ containing the samples into the centrifuge, closes lid, and sets parameters. 
5.3.3. [bookmark: _GoBack]CU: Talent a pipettes the sample into the SAX column.  (Video Editor: I asked the author if some VO should be added to match this added shot, but all he responded was that he checked this and it was okay. So hopefully this added shot flows into the 5.4 VO.)
5.4. Wash the ‘pipette-tip’ columns with 0.1mL of the diluted samples.  Facilitate the flow by centrifugation at 5,000 × g.
5.4.1. CU:  ‘Pipette-tip’ columns as talent applies 0.1mL of the diluted buffer from labeled containers into them. (TEXT: 5,000 × g)
5.4.2. MED:  Talent places the pipette-tips containing the samples into the centrifuge, closes lid, and sets parameters.  
5.5. Transfer the SAX Tip-column to the next C18-‘StageTip’ and continue to elute the peptides as described in the text protocol.
5.5.1. CU:  Talent transfers the SAX Tip-column to the next C18-‘StageTip.’  
5.6. After washing the C18-‘StageTips’ with 0.05 ml of Buffer A, elute the fractions with 0.05 ml of Buffer B into vials later used for injection of the samples into a liquid chromatography system assembled with a mass spectrometer. 
5.6.1. MED-over the shoulder:  Talent pipettes 0.05 ml of Buffer B into the C18-stage tips.
5.6.2. CU: Talent elutes peptides into vials. 
6. Results: Peptide quantification
6.1. Representative results of protein extraction and digestion are shown here.  Lysis of 250 nl of tissue, which corresponds to a microdissected area of 25 square mm from a 10 µm slice, results in approximately 45 ug of total protein.  
6.1.1. LAB MEDIA: 50589_Protein and Peptide Yields_Figure 1.ai.  Editors, please zoom into the bar graph on the left side of the figure.
6.2. Following the two step consecutive digestion in the FASP format with endoproteinase Lys-C and trypsin results in yields of more than 50% of the total protein.
6.2.1. LAB MEDIA: 50589_Protein and Peptide Yields_Figure 1.ai.  Editors, please zoom into the bar graph on the right side of the figure and highlight the orange bar.
6.3. Shown here is representative fluorescence measurement of peptide content.  The spectra of the tryptophan standard… and the sample show maxima at 350-360 nm.  The intensity of the fluorescence is proportional to the tryptophan content.
6.3.1. LAB MEDIA: 50589_ Peptide content determination_Figure 2.ai.  Editors, as “the tryptophan standard” is narrated, please highlight all the curves except for the red sample curve.  Then as “and the sample” is narrated, please highlight the red sample curve.


 



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


7. Conclusion (said by authors on camera)
7.1. JRW:  After watching this video, you should have a good understanding of how to prepare samples from archival tissue for proteomic analysis using the microdissection technique, sample processing, and peptide fractionation.
7.1.1. MED:  JRW speaks toward camera, interview style.
7.2. KZ:  Once mastered, this technique can be done in 3 to 4 hours if it is performed properly.  While attempting this procedure, it’s important to remember to use freshly prepared tissue slices.
7.2.1. MED:  KZ speaks toward camera, interview style.
7.3. JRW:  After its development, this technique paved the way for researchers in the field of proteomics to explore the proteomes of tissues and cells and their abnormalities as well as diseases in humans using archival FFPE material.
7.3.1. MED:  JRW speaks toward camera, interview style
       

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.

Graphical Overview.ai

Protein and Peptide Yields_Figure 1.ai

Peptide content determination_Figure 2.ai

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.
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