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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
Can you record movies/images using your own microscope camera? (Y/N)_________  
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: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 
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.) _4.1 and _4.10.__

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 4.1 is one of the important aspect of the procedure.  Make sure the bottom of the QDB plate never touch any surface while loading.  Also, do not poke too hard with the pipet tip. For step 4.10, make sure you choose the option of “plate with cover” in your microplate reader interface.  If you can not find this choice, please find another microplate reader.  The combined plates (QDB plate and 96 well plate) are too bulky for conventional microplate reader reading mood.

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 high throughput protein quantification method is to allow absolute and truly quantitative measurement of the protein molecule content in a complex system, such as the whole cell lysate or tissue. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jiandi Zhang Christina Dou: This method can be called ELISA at tissue level, to distance itself from the traditional relative semi-quantitative quantification of protein content at cellular and tissue levels, which is the norm in the research lab and in the clinical diagnostic field currently
1.2. Jiandi Zhang Christina Dou: The main advantages of this technique can be described in three words: high throughput, quantitative and absolute. If we were to add another word, it would be simple. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jia Mi: The implications of this technique extend into the proteomic field, where the verification of the biomarkers can be achieved in a high throughput format.
1.2. Geng Tian JiaMi: This method has broad applications throughout research and clinical field, as quantification of the protein amount at cellular and tissue levels are still primitive at present.
1.3. Yuan Zhang Jiahong Lv: Generally speaking, individuals new to this method will face no problem learning this technique, as it is quite basic, and require minimum lab skills to perform. 
1.4. Fangrong Tang: We are excited to demonstrate the reliability, simplicity and accuracy of the technique using the animal model.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.1. **Jiandi Zhang Christina Dou: Demonstrating the procedure will be Yunyun Zhang, a scientist from Zestern Biotechnique Company in Yantai, China.  
1.1.1. Interview style: Author saying the above 
1.1.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Protocol: (read by voice talent at JoVE)
2. Sample Preparation
2.1. The samples can be prepared with any traditional methods of sample preparation, using any lysis buffers commonly used in the research lab with or without detergent like NP40 or Triton-X. In our case, we use Triton-X lysis buffer as an example [1-MED-over the shoulder].  
2.1.1. Talent place the Triton-X lysis buffer on the bench 
2.2. Place a slice of tissue of 5 to 100 mg in a 1.5 mL tube [1-CU]. Next, add 200 µL of lysis buffer, supplemented with protease and phosphatase inhibitors [2-CU-TXT]. 
2.2.1. Film as written
2.2.2. Film as written. Text: See the accompanying manuscript for lysis buffer’s composition
2.3. Next, homogenize the tissue with a homogenizer for 1 minute on ice [1-MED-TXT]. Then, centrifuge the sample for 10 minutes at 8000 x g at 4 °C [2-MED-TXT].
2.3.1. Talent homogenizing the tissue on ice. Text: 1 min
2.3.2. Talent places the sample in the centrifuge. Text: 10 min, 12, 000 x g, 4 °C
2.4. Collect the supernatant into the new tubes [1-MED-over the shoulder] and take out 1 µL of it for measuring total protein amount in protein lysate using a protein determination kit, such as a BCA assay [2- MED-over the shoulder-TXT]. Incubate it for 30min at 37 °C  [3- MED-over the shoulder-TXT], then measure the absorbance at 562 nm on a microplate reader [4- MED-over the shoulder-TXT].
2.4.1. Film as written
2.4.2. Talent taking 1 µL of the supernatant for BCA assay. Text: BCA:  bicinchoninic acid
2.4.3. [Added shot]: CU: placing the microplate into 37℃ electric oven
2.4.4. [Added shot]: CU: placing the microplate into microplate reader
3. Defining the Linear Range of the QDB Analysis 
3.1. In this step, using a recombinant protein with known concentration as standard, dilute the protein to a concentration of 1,200 pg/µL as a stock solution [1-MED-over the shoulder]. Meanwhile, dilute the prepared sample lysates to 4 µg/µL. To achieve more reliable result, we recommend using a mixture of sample lysates to avoid any difference among individual samples [2-MED-over the shoulder].
3.1.1. Talent diluting the protein [Shots 3.1.1 and 3.1.2 combined]
3.1.2. Talent diluting the prepared sample lysates
3.2. Serially dilute both the standard protein and prepared samples for a typical dose study [1-MED-TXT]. BSA was supplemented to ensure roughly equal amount of the protein loaded for each sample [2-CU-TXT]. 
(Editor: For the time being, I’m omitting these changes. They do not make sense as requested, as the steps mentioned and filmed aren’t about preparing the BSA, but just the dilution and them supplementation steps – which appear to happen in the order originally written. If the authors want these shots swapped, they’ll have to specify what changes they want made to the VO as well)
3.2.1. Film as written. Text: See Table 1 and Table 2 in the accompanying manuscript for dilution (Author Comment: Move 3.2.1 to 3.2.2. The sequence was changed because BSA should be prepared first before supplementing, the operation of dilution standard protein and dilution samples was similar so we showed only dilution sample dose)
3.2.2. CU the sample as BSA is added. Text: BSA: Bovine serum albumin (Move 3.2.2 to 3.2.1)
3.3. After that, mix 10 µL of the serially diluted standard protein or sample lysates with 10 µL of 2x loading buffer [1-MED-over the shoulder-TXT]. Then, heat the mixture at 85 °C for 5 minutes [2-CU-TXT].
3.3.1. Film as written. Text: See the accompanying manuscript for loading buffer’s composition
3.3.2. CU the mixture as it is placed on heat plate or in incubator. Text: 850C, 5 min

4. Process of QDB Analysis 
4.1. In this procedure, place an empty pipette tip box under the QDB plate to avoid the bottom of the plate touching the table surface [1-MED-over the shoulder-TXT]. Load up to 2 µL of the sample to the membrane center at the bottom of individual unit of the QDB plate [2-CU]. 
4.1.1. Film as written. Text: QDB: Quantitative Dot Blot
4.1.2. Film as written
4.2. Fangrong Tang: Never allow the bottom of the QDB plate touching any surface while loading, and do not load too much for individual well. In our experience, no more than 4 ul per well [1-MED].
4.2.1. Interview style
4.3. Next, leave the loaded QDB plate for 1 hour at room temperature or leave the loaded plate at 37 °C for 15 minutes in a well-ventilated space [1-MED-TXT]. To block the plate, dip the QDB plate in the transfer buffer [2-CU-TXT] and gently shake it for 10 seconds [3-CU].
4.3.1. Talent places the plate aside in room temperature. Text: 1 h, RT or 15 min, 37 °C
4.3.2. Film as written. Text: See the accompanying manuscript for transfer buffer’s composition
4.3.3. Film as written
4.4. After that, rinse the QDB plate gently with TBST three times [1-MED-TXT], and then wash the plate for 5 minutes in TBST under constant shaking [2-CU-TXT]. Subsequently, block the QDB plate with blocking buffer for 1 hour under constant shaking [3-MED-TXT].
4.4.1. Talent rinses the QDB plate gently with TBST. Text: TBST: Tris-buffered saline, 0.1% Tween 20
4.4.2. CU the plate as it is washed with TBST on the shaker. Text: 5 min
4.4.3. Talent adding blocking buffer and places on shaker. Text: 1 h
4.5. Now, dilute the primary antibody in the blocking buffer at a chosen concentration, and add 100 µL of it to each individual well of an ordinary 96-well plate [1-MED-over the shoulder-TXT]. Insert the QDB plate into the 96-well plate [2-CU] and incubate the combined plates either for 2 hours at room temperature or overnight at 4 °C under constant shaking [3-MED-TXT].
4.5.1. Talent adding the diluted primary antibody to the wells. Text: 100 ul per well
4.5.2. Film as written
4.5.3. Talent places the combined plates on a shaker. Text: 2 h, RT or overnight, 4 °C
4.6. After that, rinse the plate gently with TBST three times [1-MED-over the shoulder] before it is washed with TBST three times, each time for 5 minutes under constant shaking [2-MED-over the shoulder].
4.6.1. Talent rinsing the plates with TBST
4.6.2. Talent washing the plates with TBST
4.7. Next, dilute the secondary antibody in the blocking buffer at the chosen concentration and aliquot 100 µL into each well of a 96-well plate [1-MED]. Then incubate the QDB plate inside the loaded 96 well plate for 1 hour at room temperature under constant shaking [2-MED-TXT]. Rinse the QDB plate gently 3 times with TBST [3-CU], and then wash the plate 3 times, 5 minutes each with TBST under constant shaking [4-CU]. 
4.7.1. Talent aliquots 100 µL of the diluted antibody into each well of a 96 well plate
4.7.2. Talent places QDB plate inside the loaded 96 well plate on the shaker. Text: 1 h, RT
4.7.3. CU the QDB plate as it is rinsed with TBST
4.7.4. CU the QDB plate as it is wash with TBST
4.8. For quantification, prepare ECL substrate and aliquot it into a 96-well plate at 100 µL/well [1-MED-over the shouolder-TXT]. Then, insert the QDB plate inside the 96-well plate for 2 minutes under constant shaking [2-MED-over the shoulder-TXT].
4.8.1. Talent aliquots ECL substrate it into a 96-well plate at 100 µL/well. Text: ECL: enhanced chemiluminescence
4.8.2. Talent inserts the QDB plate inside the 96-well plate and places on a shaker. Text: 2 min
4.9. After that, remove the QDB plate from the 96-well plate and shake briefly to remove the excess liquid [1-MED]. Subsequently, place the plate onto a white microtiter plate [2-MED]. 
4.9.1. Film as written [Shots 4.9.1 and 4.9.2 combined]
4.9.2. Film as written
4.10. Next, turn on the microplate reader, and select “plate with cover” on the user interface [1-MED-over the shoulder] before placing the combined plates inside the microplate reader for quantification [2-MED-over the shoulder].
4.10.1. Film as written [Shots 4.10.1 and 4.10.2 combined]
4.10.2. Talent places the combined plates inside the microplate reader
4.11. Wenfeng Zhang: Make sure you choose the “plate with cover” to avoid mistake [1-MED].
4.11.1. Interview style

5. Results: Representative Result of a QDB Analysis to Determine the Absolute CAPG levels in Three Mouse Tissues
Authors, please upload subfigure (1A, 1B, 1C) to this link (https://www.jove.com/account/file-uploader?src=17349973). Thank you.
5.1. This figure shows the specificity of rabbit anti-CAPG antibody using mouse tissue lysates prepared from spleen, heart, muscle, kidney, liver, and prostate with western blot analysis [1-LM]. 
5.1.1. 56885fig1large.jpg: Show figure 1A. Text: Negative control: IgG free BSA; Positive control: CAPG protein
5.2. The linear range of QDB analyses of rabbit anti-CAPG antibody using lysates prepared from prostate, kidney, spleen, and using purified recombinant CAPG protein standard was defined. The results were an average of triplicates [1-LM]. 
5.2.1. 56885fig1large.jpg: Show figure 1B
5.3. And shown here is the absolute determination of CAPG levels in lysates prepared from mouse kidneys, spleens, and prostates [1-LM].
5.3.1. 56885fig1large.jpg: Show figure 1C 



6. Conclusion (said by authors on camera)
6.1. Yuan Zhang Jiahong Lv: Once mastered, this technique can be done in 4 to 24 hours if it is performed properly.
6.2. Wenfeng Zhang: While attempting this procedure, it’s important to remember to use a predetermined, specific antibody for the whole procedure.
6.3. Jia Mi: Following this procedure, other methods like biostatistical analysis can be performed in order to answer additional questions only achievable through absolute measurement of individual protein content at cellular or tissue level
6.4. Jiandi Zhang Christina Dou: Since its development, this technique has paved the way for researchers in the field of proteomic research to explore the putative relationship of protein biomarkers with various diseases at population level. 
6.5. Yunyun Zhang: After watching this video, you should have a good understanding of how to perform QDB analysis in a high throughput format.
6.6. Geng Tian JiaMi: Don't forget that working with human or animal tissues can be extremely hazardous and precautions such as using gloves 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.
 2017, Journal of Visualized Experiments

