[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 59100
Scriptwriter Name: Bridget Colvin
Project Page Link: http://www.jove.com/files_upload.php?src=18025548

Title: Application of Biochip Microfluidic Technology to Detect Serum Allergen-Specific Immunoglobulin E (sIgE)

Authors and Affiliations: Zhifeng Huang1*, Wenting Luo1*, Xiangwei Zou, Xiaoqing Liu1, Chuanxu Cai1, Zehong Wu1, Haisheng Hu1, and Baoqing Sun1
*These Authors contributed equally to the work

Department of Allergy and Clinical Immunology, Guangzhou Institute of Respiratory Health, State Key Laboratory of Respiratory Disease, National Clinical Research Center of Respiratory Disease, First Affiliated Hospital of Guangzhou Medical University

Corresponding Author:
Baoqing Sun
sunbaoqing@vip.163.com 
Tel: (86)-18928868236

Email addresses for Co-authors: 
zfhuang_gzhmu@163.com 
348307379@qq.com 
394146317@qq.com 
634431650@qq.com 
251483408@qq.com 
wuzehonghuzel@126.com 
781640613@qq.com 





Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
2.6.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6.
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. [bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Baoqing Sun: The Biochip Microfluidic Technology system is a microfluidic cartridge-based system that uses the chemiluminescence principle for a multiplexed assay of serum specific IgE [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Wenting Luo: Compared with other detection methods, the BioIC (Bio-I-C) system has the advantages of being lower cost and requiring less serum to detect serum IgE [1].
 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.


1.3. [bookmark: OLE_LINK11][bookmark: OLE_LINK12]Baoqing Sun: The implications of this technique extend toward the diagnosis of allergy diseases, such as rhinitis and asthma, because many of these patients are sensitized to common, detectable allergens [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Wenting Luo: Although this method can provide insight into respiratory allergy diseases, it can also be applied to other systems, such as food and skin allergies [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.5. Zhifeng Huang: As this technique is easier to use and has a lower demand for operator training, individuals new to the system can learn to use it quickly [1].
 
1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.6. Xiangwei Zou: Visual demonstration of this method is critical as the 3.2 step determines whether the test is successful, and it requires skillful manual operation [1].
1.6.1. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


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

1.7. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the First Affiliated Hospital of Guangzhou Medical University.


Section - Protocol
2. Microfluidic System Semi-Automation Test Procedure
2.1. [bookmark: _GoBack]To test serum samples for serum immunoglobulin E antibodies to whole allergens, randomly select three samples with at least 900 microliters of serum [1-TXT] and take the chip from the kit and number it. Then, turn on the computer and the analyzer power [2].
2.1.1. WIDE: Talent selecting samples TEXT: See text for serum sample collection/processing/suggested whole allergen target details
2.1.2. [Added shot]: Talent Talent taking the chip from the kit and numbering it
2.1.3. MED: Talent turning on computer and/or analyzer power
2.2. Start the Lab IT (lab-I-T) program on the computer [1]. If the Dark Frame warning window pops up, click OK to run a LEAK (leak) Test. Then click the center logo to enter the operation interface [2].
2.2.1. MED-over the shoulder: Talent starting program, with monitor visible in frame
2.2.2. SCREEN: 2.2.2 Shot of Dark Frame warning.mp4: Shot of Dark Frame warning, then OK being clicked/test being run, then center logo being clicked
2.3. Check the Reaction temperature and the charge-coupled device, or CCD (C-C-D), temperature. The Reaction temperature should rise to 37 ± 1 degree Celsius in about 10 minutes and the CCD temperature should drop to minus 15 ± 1 degree Celsius [1].
2.3.1. SCREEN: 2.3.1 Shot of temperatures-1.mp4; .3.1 Shot of temperatures-2.mp4: Shot of temperatures Video Editor: please emphasize Reaction Temp and CCD Temp when mentioned
2.4. When the CCD temperature has dropped to minus 15 ± 1 degree Celsius [1], confirm that there are no other items left inside the instrument and close the door [2]. 
2.4.1. MED: Talent checking instrument for items
2.4.2. CU: Door being closed
2.5. Then click Tools, System Test, LEAK Test. When the test is finished, the report window will pop up [1].
2.5.1. SCREEN: 2.4.2 and 2.5.1 Leak test being run.mp4: Tools, System Test, and LEAK test being clicked, then report window popping up
2.6. Next, load 620 microliters of wash buffer [1], 120 microliters of blocking buffer [2], 60 microliters of conjugates A and B [3], 60 microliters of substrates A and B [4], and 100 microliters of each serum sample into the corresponding reagent tanks on the microfluidic cartridge [5].
2.6.1. MED: Talent adding wash buffer, with wash buffer container visible in frame
2.6.2. CU: Blocking buffer being added, with blocking buffer container label visible in frame
2.6.3. CU: Conjugate being added, with both conjugate container labels visible in frame
2.6.4. CU: Substrate being added, with both substrate container labels visible in frame
2.6.5. CU: At least one serum sample being added, with serum container label visible in frame
2.7. After clicking Cartridge ID [1] … use the barcode scanner to scan the serial number of the cartridge [2] and enter the sample ID [3].
2.7.1. SCREEN: 2.7.1 and 2.7.3 Cartridge ID and Sample ID being clicked.mp4: Cartridge ID being clicked
2.7.2. MED: Talent scanning cartridge
2.7.3. SCREEN: 2.7.1 and 2.7.3 Cartridge ID and Sample ID being clicked.mp4: Sample ID being entered
2.8. Then place the cartridge into the analyzer, close the door [1], and click Analyzer and Run to start the analysis [2].
2.8.1. CU: Cartridge being placed into analyzer/door being closed
2.8.2. SCREEN: 2.8.2 Analyzer and Run being clicked.mp4: Analyzer and Run being clicked
2.9. At the end of the analysis, export the results into an appropriate statistical software program [1] and remove the cartridge from the analyzer [2].
2.9.1. MED-over the shoulder: Talent exporting data, with monitor visible in frame
2.9.2. [bookmark: _Hlk533845322]MED: Talent removing cartridge
2.10. Lightly wipe the internal heating iron and electromagnet of the analyzer with 75% alcohol [1] and close the Lab IT window [2].
2.10.1. CU: Heating iron and/or electromagnet being wiped
2.10.2. SCREEN: 2.10.2 and 2.11.1 LabIT window being closed.mp4: LabIT window being closed
2.11. The temperature monitoring window will pop up and will automatically close when the CCD warms up to the 5-degree Celsius protection mode [1], at which point it is safe to turn off the analyzer and the computer [2-TXT].
2.11.1. SCREEN: 2.10.2 and 2.11.1 LabIT window being closed.mp4: Window popping up, then CCD warming to 5 °C and window closing
2.11.2. MED: Talent turning off computer and/or analyzer TEXT: See text for sIgE reactivity analysis details



Section – Results
3. Results: Representative Two System Comparison 

3.1. The microfluidic system produces repeatable results [1], as demonstrated by these data for cat dander, dog dander [2], and cockroach after nine rounds of testing [3]. 

3.1.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize top graph/data line
3.1.2. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize middle graph/data line 
3.1.3. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize bottom graph/data line

3.2. As observed, all of the data are within the range of two standard deviations, which is consistent with the maximum allowable clinical error [1].

3.2.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize yellow dotted lines in all graphs

3.3. As expected from the positivity rates for the allergens [1], all of the evaluation results for inhalant allergens are superior to the food allergens [2].

3.3.1. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize d1, d2, and e1 rows
3.3.2. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize f2, f13, and f24 rows

3.4. Since the area under the curve values demonstrate a range from 0.613 to 0.984 [1] and the area under the curve values for the three inhalant allergens are greater than 0.950 [2], it can be concluded that System 2 has a high accuracy with reference to System 1 [3].

3.4.1. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize AUC column
3.4.2. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize d1, d2, and e1 AUC values
3.4.3. LAB MEDIA: Table 2

3.5. Consistency analysis for the two systems reveals that the kappa values for the three inhalants are all greater [1] than the kappa values for the food allergens which, in general, fall below 0.4 [2].

3.5.1. LAB MEDIA: Table 3: JoVE Video Editor: please emphasize Kappa values for d1, d2, and e1
3.5.2. LAB MEDIA: Table 3: JoVE Video Editor: please emphasize Kappa values for f2, f13, and f24

3.6. In these scatter plots constructed with System 2 results along the x-axis [1] and System 1 results along the y-axis [2], the distribution of the serum Immunoglobulin E concentration results from the two systems for six different allergens can be observed [3].

3.6.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize bottom two x-axes
3.6.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize right three y-axes
3.6.3. LAB MEDIA: Figure 3: JoVE Video Editor: please sequentially emphasize data poinst from top left to bottom right



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
4.1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Zhifeng Huang: Before starting the detection, always check the Reaction and CCD Temps, as they are linked to the accuracy of the test. (Step: 2.3.1.) [1].
4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.2. Xiaoqing Liu: Following this procedure, other methods, like component resolved diagnosis, can be performed to answer additional questions about allergen cross sensitization and co-sensitization [1].
4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.3. Baoqing Sun: Microfluidic chip technology has been successfully applied in the field of allergy diagnosis to address problems such as inadequate serum volumes and high medical costs [1].
4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.4. Wenting Luo: As working with human serum samples can be extremely hazardous, wearing the appropriate personal protection equipment and other precautions should always be taken while performing this procedure [1].
4.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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