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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
Can you record movies/images using your own microscope camera? Y
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: Olympus SZX16 Stereomicroscope
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? Y
We would like to perform macro photography in Steps 2.4, 3.2, 3.3, 4.2, and 4.3.
In Step 2.4, we would like to film the macro view on how methanol droplet spreading out on the sample plate; In Step 3.2, 3.3, 4.2, and 4.3, we would like to film the macro view of the droplet deposition and drying processes.

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.)
Steps 2.4, 3.2, 3.3, 3.5, 4.2, 4.3, 4.5. (please notice that we have updated the steps order in this revision) 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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.) 
Step 3.3 (same for step 4.3), the methanol deposition step, is the most difficult step that determines data quality and reproducibility. To ensure the best performance, we recommend that the users must finish the deposition procedure in 3 (5 for step 4.3) seconds to avoid significant evaporation loss of methanol.

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? Same building and same floor but different room

1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this sample preparation method is to enhance the signal intensity of carbohydrate samples in mass spectrometry. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)
  
1.1. Yi-Sheng Wang: A simple sample preparation procedure was developed to improve the conventional method in matrix-assisted laser desorption/ionization mass spectrometry by reforming the sample morphology during the drying process.
1.2. Yi-Sheng Wang: The advantage of this technique is that the signal intensity of carbohydrate samples prepared by this optimized method can be effectively enhanced. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Yu-Meng Ou: Generally, individuals new to this method will struggle because the methanol deposition step is very crucial and it needs to be done in one go, any hesitation will decrease the data quality.



Protocol: (read by voice talent at JoVE)


2. Cleaning Sample Plate
2.1. To begin, while wearing nitrile gloves [1-WIDE], use 100 mL of detergent solution to hand wash the sample plate [2-MED/CU-TXT]. Use distilled-deionized, or DD water, to hand wash the plate [3-CU].  Then with 30 mL of methanol, rinse its surface [4-CU].
2.1.1. Talent at sink puts on nitrile gloves
2.1.2. Talent uses detergent solution to hand wash plate (TEXT: 1.0 mg/mL)
2.1.3. Talent uses DD water to hand wash plate
2.1.4. Talent uses methanol to rinse surface of plate

2.2. Insert the sample plate into a 600 mL beaker and fill it with DD water until the plate is fully immersed [1-MED/CU].   Then place the beaker into an ultrasonic bath and sonicate the plate for 15 min [2-MED/CU-TXT].
2.2.1. Talent places plate into beaker and fills with water until plate is immersed
2.2.2. Talent places beaker into ultrasonic bath and sets sonication settings (TEXT: 200 W, 40 kHz)

2.3. Remove the sample plate from the beaker and use pressurized nitrogen to blow off the water drops [1-MED/CU].
2.3.1. Talent removes plate from beaker and blows water drops off with pressurized nitrogen

2.4. Then deposit 0.2 µL of methanol on the sample plate to check whether it spreads to other spots [1-CU].  If it does, repeat the wash, sonication and nitrogen treatment as just demonstrated [2-MED/CU]. 
2.4.1. Talent deposits methanol on plate and it spreads to other spots
2.4.2. Talent finishes DDW wash then adds methanol with beaker in background
3. Sample Deposition and Recrystallization (Small Amount of Sample)
3.1. After preparing the drying chamber according to the text protocol [1-MED/CU], premix 0.25 µL of 2,5 dihydroxybenzoic acid solution and 0.25 µL of sialyl-lewis A or maltoheptaose solution in a microcentrifuge tube [2-CU].  Then vortex the tube for 3 s [3-MED/CU].
3.1.1. Talent places sample plate into prepared drying chamber
3.1.2. Talent adds 2,5 dihydroxybenzoic acid and Sialyl-lewis A or maltoheptaose into tube
3.1.3. Talent vortexes tube

3.2. Spin down the mixed solution in a mini centrifuge at 2000 x g for 2 s [1-MED-TXT].  Then immediately pipette 0.1 µL of the premixed solution onto the sample plate [2-CU-TXT].
3.2.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Talent places samples into centrifuge and sets speed and time (TEXT: 2000 x g for 2 s) (Editor: I don’t believe this text overlay is necessary, but the authors added it.)
3.2.2. Talent pipettes sample and deposits it on plate in drying chamber (TEXT:  Do not keep solution in pipette tip for longer than 10 s)

3.3. When the sample has dried, while working quickly to avoid evaporation, pipette 0.2 L of methanol directly onto the sample spot.  The sample will redissolve and then immediately dry out [1-ECU-TXT].
3.3.1. Talent pipettes methanol onto sample (TEXT: Refer to text protocol for drying times)
3.4. Yi-Sheng Wang, Step 3.3:  The methanol deposition step is the most difficult step that determines data quality and reproducibility. To ensure the best performance, we recommend that the users finish the deposition in 3 to 5 s to avoid significant evaporation loss of methanol [1-INTERVIEW].   
3.4.1. Talent recites the above statement looking off camera
3.5. Wear nitrile gloves and carefully remove the sample plate from the drying chamber [1-CU].
3.5.1. Talent wearing gloves removes plate from drying chamber
3.6. Then, under a microscope, examine the sample [1-MED]. If the crystal morphologies are not as expected [2-LM], repeat mixing the sample and spotting onto the sample plate [3-CU].
3.6.1. Talent at microscope examining sample through oculars
3.6.2. LAB MEDIA 57660fig1.jpg and additional examples of bad morphologies that authors will provide, Authors, please indicate for each panel which ones are good and which are bad for the video editors.
3.6.3. Talent mixes 2,5 dihydroxybenzoic acid and Sialyl-lewis A or maltoheptaose in tube
3.7. [bookmark: _GoBack]Yu-Meng Ou:  To ensure the sample crystals have the optimal morphology after recrystallization, always use a microscope to examine them. It is difficult to determine the quality of crystal morphology correctly with the naked eye [1-INTERVIEW]. 
3.7.1. Talent recites the above statement looking off camera

4. Analysis of a 1 L Sample
4.1. To analyze a 1 L sample, premix 2.5 µL of 2,5 dihydroxybenzoic acid solution and 2.5 µL of sialyl-lewis A or maltoheptaose solution in a microcentrifuge tube [1-CU].  Vortex the premixed solution for 5 s [2-MED/CU].
4.1.1. Talent combines the 2,5 dihydroxybenzoic acid and Sialyl-lewis A solutions
4.1.2. Talent vortexes samples

4.2. Spin down the mixed solution at 2000 x g for 2 s [1-CU-TXT].  Then immediately pipette 1.0 µL of the premixed solution onto the sample plate [2-ECU-TXT].
4.2.1. Talent places tube of solution into centrifuge and sets speed and time (TEXT: 2000 x g for 2 s) (Editor: I don’t believe this text overlay is necessary, but the authors added it.)
4.2.2. Talent pipettes sample onto plate in drying chamber (TEXT: Refer to text protocol for additional details)

4.3. After the sample dries out, pipette 1.5 µL of methanol directly onto the dried sample spot. The sample will redissolve and immediately dry out [1-ECU].
4.3.1. Talent pipettes methanol on sample and it hydrates and immediately dries out

4.4. Carefully remove the sample from the drying chamber [1-MED/CU].
4.4.1. Talent wears gloves and removes sample from drying chamber

4.5. Examine the sample under a microscope [1-MED].  If the crystal morphologies are not as expected [2-LM], repeat the solution preparation as just demonstrated [3-CU].
4.5.1. Talent sitting at microscope looking at sample through oculars
4.5.2. LAB MEDIA 57660fig1.jpg and additional examples of bad morphologies that authors will provide, Authors, please indicate for each panel which ones are good and which are bad for the video editors.  Also provide/indicate different images for this step than for step 3.5.2.
4.5.3. Talent pipettes 2,5 dihydroxybenzoic acid and Sialyl-lewis A solutions into tube
5. Mass Spectrometry Data Acquisition and Analysis
5.1. To carry out mass spectrometry, open the mass spectrometer control software [1-MED] and insert the sample plate into the machine [2-MED/CU].
5.1.1. Talent opens software
5.1.2. Talent inserts sample plate into machine
5.2. Select the pre-optimized data acquisition method in the software, then using the imaging software, register the whole sample region for imaging mass spectrometry [1-SCREEN].
5.2.1. SCREEN:  Authors will provide video screen captures for the software steps


5.3. Start data acquisition in batch mode of the control software.   When data acquisition is complete, use the imaging software to plot the ion images and analyze the data according to the text protocol [1-SCREEN].
5.3.1. SCREEN:   Authors to provide


6. Results: Carbohydrate Ion Signals in Recrystallized Structures by MALDI Mass Spectrometry
6.1. Representative SEM images of sialyl-lewis A mixed with 2,5 dihydroxybenzoic acid prepared using dried droplet and recrystallization methods are shown here.  A typical 2,5 dihydroxybenzoic acid morphology is large needle-shaped crystals at the rim and fine crystalline structures in the center of sample spots.  After recrystallization by methanol, the sample has a larger area covered evenly with fine flake-like crystals [1-LM].

6.1.1. LAB MEDIA 57660fig1.jpg, Editor, begin with the top two panels and for ‘large needle-shaped crystals,’ use arrows to point out to the needle-like structures at the bottom right of the left panel and then the zoomed in area in the right panel.  For the last sentence, zoom out on the two panels, add in 
6.2. This figure depicts imaging mass spectrometry results of sialyl-lewis A and maltoheptaose with and without methanol recrystallization. After recrystallization, the distribution of sialyl-lewis A and maltoheptaose signals match well with the bright-field images of sample spots.  The signal intensities of the recrystallized carbohydrate samples are also enhanced compared to conventional dried droplet samples [1-LM].

6.2.1. LAB MEDIA 57660fig2.jpg, Editor, for the first sentence, add in the panels first, then add in the left side labels one at a time and then add in the top large labels. For the beginning of the second sentence, first use three different colored arrows to point out the green blobs in the far right 3 panels.  Then for the bright images of sample spots, use corresponding colored arrows to point to the white/gray signals in the three brightfield image panels to the left of the green panels.
6.3. This graph compares the signal intensity of sodiated, or positive ion mode, and deprotonated, or negative ion mode carbohydrates of recrystallized samples with respect to that of dried droplet samples.  On average, recrystallization of sialyl-lewis A and maltoheptaose samples increased sodiated signals by factors of 3.9 and 3.3.  Deprotonated sialyl-lewis A ion signals were enhanced by a factor of 4.7 after recrystallization [1-LM].

6.3.1. LAB MEDIA 57660fig3.jpg, Editor, begin with the graph without the X axis labels then add in the right label and then the left label when each is mentioned at the end of the first sentence.  For ‘recrystallization of sialyl-lewis A and maltoheptaose samples,’ use arrows from above to point out the pairs of black bars and then the blue bars.  For the last sentence, use arrows to point out the pair of red bars.




7. Conclusion (said by authors on camera)

7.1. Yi-Sheng Wang: Once mastered, samples can be prepared in 10 min using this technique if it is performed properly.
7.2. Yu-Meng Ou: While attempting this procedure, it’s important that the methanol droplet be immediately and precisely deposited onto the sample spot. 
7.3. Yi-Sheng Wang: After watching this video, you should have a good understanding of how to effectively control crystal morphology of MALDI samples to obtain the best ion signals for routine analyses.


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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