Dear review editor,
We wish to thank you for the time and effort you have spent reviewing our paper. We are pleased to note that you have pointed out some problems to help us improve the quality of our work. This revised manuscript of our resubmitted letter has been improved as follows:

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Answer 1: We have re-corrected the words and grammar of the full text to ensure that no such problems have occurred.

2. In editorial manager, you selected standard access. However, in the author license agreement, the open access box is checked. Please use a new form, check the standard access box, sign it and upload it to your editorial manager account when you submit your revision.
Answer 2: We have re-signed the new author license agreement and will re-upload the new version.

3. JoVE policy states that the video narrative is objective and not biased towards a particular product featured in the video. The goal of this policy is to focus on the science rather than to present a technique as an advertisement for a specific item. To this end, we ask that you please reduce the number of instances of "BioIC" within your text. The term may be introduced but please use it infrequently and when directly relevant. Otherwise, please refer to the term using generic language.
Answer 3: Revised as required. After repeated consideration, we have minimized the use of the term "BioIC" in the full text, or use other words instead. But we think that "BioIC" represents a method/system without commercial meaning, just like "ImmunoCAP".

4. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.).
5. Step 1.1: Please write this step in the imperative tense.
6. 1.2: Please write this step in the imperative tense.
7. 1.3.1-1.3.6: Please write each step in complete sentences and in the imperative tense.
8. 1.5: Please write this step in the imperative tense.
9. 2.1: Please write this step in the imperative tense.
10. 2.2: Please write this step in the imperative tense.
11. 3.4.1: Please write this step in the imperative tense.
12. 4.1: Please write this step in the imperative tense.
13. 4.2: Please write this step in the imperative tense.
14. 5.1: Please write this step in the imperative tense.
15. 5.2: Please write this step in the imperative tense.
16. 5.3: Please write this step in the imperative tense.
17. 5.4: Please write this step in the imperative tense.
Answer 4-17: we have all revised as the above requires. Please see the Protocol section/line 71-201.
PROTOCOL 
[bookmark: _Hlk533840903]This study and the use of the human serum samples have obtained approval from the Ethics Committee of The First Affiliated Hospital of Guangzhou Medical University (GYYY-2016-73). All participants have given their written consent independently or through their parents (in the case of children).

1. [bookmark: _Hlk533843880]Basic information of the study group

NOTE: The Allergy Information Repository of the State Key Laboratory of Respiratory Disease (AIR-SKLRD) is a large serum bank established inside the Guangzhou Institute of Respiratory Hospital (GIRH). Started from the last decade, AIR-SKLRD has already started to collect and store serum samples from patients with allergic diseases, together with their clinical information4,5. The current study was performed with the sera from AIR-SKLRD.

1.1. [bookmark: _Hlk534729411]Search the database for sera collected from January 2015 to June 2018 in AIR-SKLRD and select the patients with allergic disease and were found to be sensitive to the common allergens in the region. 

1.2. Ensure that all selected patients have allergic-related diseases such as allergic rhinitis and or asthma, allergic dermatitis, urticaria, And the serum of these patients were multiple sIgE sensitization of common allergen in this region detected by ImmunoCAP method.

1.3. Exclude patients with incomplete medical records, those lost to follow up, those who refuse to give informed consent regarding the use of their serum samples for scientific purposes, those with identified immunodeficiency, those currently on immunotherapy or immunomodulatory agents, or those found to have parasitic infections.

1.4. Ensure no treatment or drug prescription was given prior to serum collection so as to minimize the interference to the laboratory findings. All serum samples not fulfilling the criteria were rejected.

2. Study flow and measurements of interest

[bookmark: _Hlk533842681][bookmark: _Hlk533844882][bookmark: _gjdgxs]NOTE: Use the microfluidic System needs 100 µl serum for determining 19 allergens. Venous blood (5 mL) was collected from each patient using a vacuum blood vessel containing separating gel. After centrifuging for 10 minutes at 1000 (x g), the upper layer was collected for testing. Unused serum was stored at -80°C. Prior to testing, serum was kept at room temperature for 30 minutes and was shake with vortex mixer. Repeated freeze and thaw were avoided. 

2.1. Primarily test the serum samples for sIgEs to whole allergens of Dermatophagoides pteronyssinus (d1), Dermatophagoides farinae (d2), Blomia tropilcais (d201), cat dander (e1), dog dander (e5), Bermuda grass (g2), timothy grass (g6), cockroaches (i6), Aspergillus fumigatus (m3), Candida albicans (m5), ragweed (w1), egg white (f1), milk (f2), wheat (f4), peanut (f13), soybean (f14), almond (f20), crab (f23) and shrimp (f24).. Follow the instructions in Section 3. Note: sIgE determination was done with the allergen specific IgE assay kit (see table of materials) and measured by a chemiluminescence analyzer.

2.2. Randomly select three samples among the samples with enough serum (at least 900 µl) for reproducibility study. Keeping all the conditions unchanged, measured the three sera for allergen sIgEs daily for 9 consecutive days, i.e. totally 100x9 = 900 µl serum. 

3. Semi- automation test procedure of the microfluidic System

[bookmark: _Hlk533454785]NOTE: BioIC system is the integration of automatic microfluidic technology, protein microarray, cold light analysis, parallel IgE analysis and image processing technology. The testing protocol is divided into four parts: preparation of equipment, sample loading, incubation, and measurement.

3.1. Preparation of equipment

3.1.1. Turn on the PC and analyzer power. Note: The power switch is on the left of the base.

3.1.2. Start the LabIT program on the PC. If the “Dark Frame” warning window pops up, click “OK” to run LEAK Test. Afterwards, click the center logo to enter the operation interface.

Note: the system will remind user to run LEAK Test if it is idle for more than 24 hours. 

3.1.3. Check the Reaction Temp and CCD (Charge-coupled Device) Temp at the lower right corner of the screen. The Reaction Temp should rise to 37 °C ± 1 °C in about 10 minutes, and the CCD Temp should drop to -15 °C ± 1 °C.

3.1.4. Run the LEAK Test after the CCD Temp has dropped to -15 °C ± 1 °C. Before running the LEAK test, make sure there is no other items left inside the instrument and close the door. Click Tools > System Test > LEAK Test. Do not open the door during the testing. When the test is finished, the report window will pop up.

3.2. Sample loading

3.2.1. Add 620 µl wash buffer, 120 µl blocking buffer, 60 µl of conjugates A and B, 60 µl of substrate A and B, and 100 µl of serum samples to the corresponding reagent tank on the microfluidic cartridge.

3.3. Incubation

3.3.1. Click on “Cartridge ID”, use the barcode scanner to scan the serial number of the cartridge, enter sample ID, put the cartridge into the analyzer and close the door, click “Analyzer” and “Run” to start the analysis.

3.4. Measurement

3.4.1. [bookmark: _Hlk533845322]Export the result to statistical software (e.g., Excel) after measurement. Note: after 30 minutes of incubation, the analyzer automatically performs the measurement and reports the result. 

3.5. Switch off the analyzer

3.5.1. Routine maintenance: After finishing the test, remove the cartridge and wipe the analyzer’s internal heating iron and electromagnet lightly with 75% alcohol. Note: Do not press hard or shake the electromagnet.

3.5.2. Close the LabIT window. The temperature monitoring window will pop up. It will automatically close when the CCD warms up to the 5 °C protection mode. By then, it will be safe to turn off the power of the analyzer and PC. Note: Don not manually close the temperature monitoring window before the CCD Temp has risen to 5 °C, and don’t turn off the power of the analyzer nor the PC during the CCD warm up.

4. Definition of sIgE reactivity

NOTE: For an undiluted serum specimen, the detection range of BioIC System is 0.21-100 IU/ml. 

4.1. Based on the threshold value of 0.35 IU/ml, consider an sIgE level exceeding 0.35 IU/ml to be positive6,7. Rate the reactivity of the sIgE tests as8: class 1 (≥ 0.35 and < 0.70 IU/ml), class 2 (≥ 0.70 and < 3.50 IU/ml), class 3 (≥ 3.50 and < 17.50 IU/ml), class 4 (≥ 17.50 and < 50.00 IU/ml), class 5 (≥ 50.00 and < 100.00 IU/ml), and class 6 (≥ 100.00 IU/ml).

5. Statistical analysis

5.1. Use a histogram to show the positive rate of the 19 allergens and use the Levey-Jennings curve to demonstrate the repeatability of the detection system9.

5.2. Select three commonest Inhalant allergens and food allergens (totally six allergens) and compare to the ImmunoCAP to evaluate its clinical diagnostic performance10,11. Use include concordance rate, sensitivity, specificity, positive and negative predictive values and the area under the receiver operating characteristic (ROC) curve (AUC) as the evaluation criteria. 

5.3. Apply the spearman’s correlation analysis12 to describe correlations between the two systems. And Kappa value for Consistency. Categorize the kappa value as almost perfect (0.8-1.0), substantial (0.6-0.8), moderate (0.4-0.6), fair (0.2-0.4) or poor (< 0.2)13. Use SPSS 23.0 and MedCalc 11.0 statistical analysis and define P < 0.05 as statistical significance.


18. Figure 2: Please add a short description of the figure in Figure Legend.
Answer 18: Revised as required. please see line 256-261.
Figure 2. Levey-Jennings graphs of the 3 allergens repeatedly detected by the microfluidic System.
Cat hair (A), dog hair (B), and cockroach (C) were selected for repeatability evaluation. 
The black, green, yellow and red line represent the mean (X), mean ± standard deviation (X ±SD), mean + twice of standard deviation (X ±2SD), mean + three times of standard deviation (X ±3SD) of multiple measurements, respectively.

19. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
Answer 19: Revised as required. please see line 269-284.
Table 1. Patient Demographic Characteristics.
Totally 293 subjects were found to fulfill the inclusion criteria, with an average age of 23 (range from 8 to 36 years old). Among them, 170(58.02%) were male and 123(41.98%) were female. 92(31.40%) of them had allergic rhinitis, 117(39.93%) had allergic asthma, 36(12.29%) with comorbidity of rhinitis and asthma, and 48(16.38%) had other allergic diseases such as food allergy, skin allergies, etc. 

Table 2. Clinical performance between BioIC and ImmunoCAP assays.
d1-Der. p1, d2- Der. f1, e1-Cat dander, f2-Milk, f13-Peanut, f24-Shrimp. CAP-ImmunoCAP, +-positive, –-negative, SE-sensitivity, SP-specificity, PPV-positive predictive value, NPV-negative predictive value, AUC-area under the ROC curve. For AUC values, the 95% interval value (95%, CI) is also shown in the table.

Table 3. Correlation and agreement between BioIC and ImmunoCAP assays.
d1-Der. p1, d2- Der. f1, e1-Cat dander, f2-Milk, f13-Peanut, f24-Shrimp. For kappa and Spearman` rho values, the 95% interval value (95%, CI) is also shown in the table.

20. Please do not abbreviate journal titles for all references.
21. Please ensure that the references appear as the following:
Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage, (YEAR).
Answer 20, 21: Revised as required. The format of all references has been modified, please see the Reference section.
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For more improvements, please see the revised manuscript. Thank you for giving me the opportunity to modify and submit again.
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