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DATASET DESCRIPTION

The analytical method validation experiments aimed to meet the requirements (validation practices) of 3 sets of guidelines [US Food and Drug Administration (FDA), European Medicines Agency (EMA), and Korea FDA (KFDA). These items covered calibration curve, analytical specificity, analytical sensitivity, carryover, precision and accuracy, matrix effect, recovery of immunoprecipitation, dilution integrity, stability, and quality control of the samples and frequency.
The descriptions for the following methods are abstracted and summarized from the supplemental methods in SUPPLEMENTAL DATA in Kim, H. et al (2018) [1].

CALIBRATION CURVE
The reverse calibration curve was used to calculate the concentrations of the samples, which contained stable isotope-unlabeled internal standard protein analog. Conversely, the forward calibration curve was used to calculate the concentrations of patient samples that contained stable isotope-labeled internal standard protein analog.
The limit of detection (LOD) and limit of quantification (LOQ) were determined, based on the mean values from the zero samples plus 3 and 10 times the standard deviation (SD), respectively. To determine the LLOQ, samples at 5 concentrations (0.005–0.500 ng/mL) that were close to the predetermined LOD were analyzed in 3 replicates in 1 d. The lowest concentration that met the precision [coefficient of variation (CV) < 20%], accuracy (within ± 15% of target), and signal-to-noise ratio (S/N > 5) criteria was selected as the LLOQ. The upper limit of quantification (ULOQ) was defined as the highest concentration in the reverse calibration curve that met the following criteria: precision CV < 20% and accuracy within ± 15% of target. 

Data_forward_calibration_curves.csv and Data_reverse_calibration_curves.csv were used to perform “CALIBRATION CURVE.”

ANALYTICAL SPECIFICITY
Analytical specificity was examined by comparing the concentrations of endogenous analyte and internal standard in the blank samples with the LLOQ (calibrator 1). To elaborate, interference of the analyte was calculated as the percentage of the peak area of labeled peptide in the blank samples with respect to the peak area of labeled peptide in the samples at the LLOQ. For the internal standard, interference was calculated as the percentage of the peak area of unlabeled peptide in the blank samples with respect to the peak area of the unlabeled peptide in the samples at the LLOQ. 

Data_specificity.csv was used to perform “ANALYTICAL SPECIFICITY.”

ANALYTICAL SENSITIVITY
The LLOQ was defined as the lowest concentration on the reverse calibration curve (calibrator 1) that could be measured with a range of precision of < 20% and an accuracy of 80% to 120% of the target concentrations with an S/N ratio of at least 5. For calculation of the S/N ratio, the signal and noise were represented by the peak area ratios of calibrator 1 and the zero sample (non-blank sample) in each matrix. 

Data_sensitivity.csv was used to perform “ANALYTICAL SENSITIVITY.”

CARRYOVER
Carryover was evaluated similarly as analytical specificity, except that the blank samples were analyzed sequentially after the sample at the ULOQ (calibrator 8). 

Data_carryover.csv was used to perform “CARRYOVER.”

PRECISION AND ACCURACY
Precision and accuracy were calculated by analyzing 4 quality control (QC) samples. Four QC samples were prepared by spiking stable isotope-labeled protein analog into the matrix at the following concentrations: QC 1 (LLOQ, 0.051 ng/mL), QC 2 (3 × LLOQ, 0.154 ng/mL), QC 3 [(LLOQ + ULOQ) /2, 2000 ng/mL], and QC 4 (0.9 × ULOQ, 3600 ng/mL). Each QC sample was analyzed in 6 replicates per day for 6 d. The CV was used to report the intraassay and interassay precision. The intraassay and interassay recovery relative to the target should also be within ± 15% for all concentrations except for QC 1 (± 20%).
The CV values and concentrations of each of the 6 replicates on a given day were calculated and averaged. Subsequently, these mean CV values and concentrations for each day were averaged to calculate the overall precision and intraassay recovery. The first replicate of each day was averaged to calculate the precision and inter-assay recovery. 

Data_precision and accuracy.csv was used to perform “PRECISION AND ACCURACY.”

MATRIX EFFECT
First, the matrix effect was evaluated by preparing 8 calibrators and 4 QC samples from each of the 6 matrices. In contrast, the QC samples were analyzed in 6 replicates for a given QC sample in a particular matrix. The matrix effects were calculated by comparing the peak area ratio (labeled to unlabeled) of the analyte in the serum matrix with that in neat solution at the same concentrations. The resulting ratio was expressed as %matrix effect.
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]Second, the recovery of spiking was calculated for the 4 QC samples, based on the concentrations in the zero samples. Recovery of spiking is used to determine whether a systemic shift occurs in the analytical signal of an analyte due to a matrix effect. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Third, the matrix effect was evaluated in a matrix mixing experiment. If significant sample-specific matrix effects were present, the measured concentrations will not agree with the expected concentrations. To confirm this, 2 serum samples were mixed at various proportions (100:0, 80:20, 60:40, 40:60, 20:80, and 0:100) to evaluate the linearity of the patient samples. 
	Fourth, endogenous compounds in blood, such as hemolysis, lipemia, and icterus (problem samples), can elicit a matrix effect that suppresses or enhances ionization. To assess the extent to which such abnormalities affected the quantitative results of patient samples, target concentrations were measured in lipemic, hemolyzed, and icteric samples, mixed at a 1:1 ratio with “normal” serum sample. 
Lastly, exogenous compounds were evaluated using 2 types of tubes [serum separation tubes (SSTs, serum) and tri-potassium-ethylenediaminetetraacetic acid (K3-EDTA, plasma)] to store blood from 6 patients with HCC. 

Data_matrix effect.csv was used to perform “MATRIX EFFECT.”

RECOVERY OF IMMUNOPRECIPITATION
The recovery after enrichment by immunoprecipitation was determined in 4 QC samples of 6 serum matrices. Stable isotope-unlabeled and labeled protein analogs were added before the AFP enrichment step in 1 set of samples, whereas it was added to another set after the enrichment step. Recovery of immunoprecipitation was expressed as the relative recovery in peak area ratio of the enriched versus unenriched samples. 

Data_recovery.csv was used to perform “RECOVERY OF IMMUNOPRECIPITATION.”

DILUTION INTEGRITY
The effect of sample dilution on precision and accuracy was assessed by spiking the blank sample with stable isotope-labeled protein analog at 8000 ng/mL (above the ULOQ) and measuring the resulting concentrations at various dilutions, established by diluting a blank sample by 5 factors (5, 150, 500, 2500, and 20,000) that were within the dynamic range of the assay. The dilution-corrected concentrations were compared with the initial concentration (8000 ng/mL). 

Data_dilution integrity.csv was used to perform “DILUTION INTEGRITY.”

STABILITY
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]The stability in storage was evaluated to determine the acceptable storage conditions. Stability studies were conducted with 4 QC samples under various storage conditions. To assess short-term storage stability, the samples were stored on the benchtop at room temperature and in an autosampler at 4°C for up to 7 d. Long-term stability was examined by storing the samples in a freezer at -20°C and -70°C for up to 28 d. Freeze-thaw stability was also determined in the 4 QC samples. Sample stability was calculated as the mean difference from the baseline value (0 d or 0 cycles).

Data_stability.csv was used to perform “STABILITY.”

QUALITY CONTROL OF SAMPLES AND FREQUENCY
Four QC samples were analyzed after every 20 individual samples. A total of 400 individual samples were analyzed, with 20 sets of QC runs (5% of total patient size for each QC concentration), meeting the guideline requirements that QC runs constitute at least 5% of the total patient size.

Data_quality control.csv was used to perform “QUALITY CONTROL OF SAMPLES AND FREQUENCY.”
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M-MVP user guideline
The following tutorial is designed to guide the user through the entire process of the analytical method validation, step by step.

[bookmark: OLE_LINK21][bookmark: OLE_LINK22]The M-MVP assay portal is designed to ease the burden of analytically validating MRM-MS assays. Users can validate experimental data by uploading Skyline data pertaining to the 11 categories specified by the FDA, EMA, and kFDA. This tutorial will cover (1) Skyline Data Process, (2) Sign up and Login Process, (3) Experimental Information, (4) File Upload, (5) Expected Concentration Upload, (6) Linear Equation Selection, (7) Calculation Result Pages, (8) Evaluation Result Page, and (9) Re-Validation Process.


Step 1: Skyline Data Process (Skyline data format settings)
▪ Replicate Name editing
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Replicate Names must follow the specified format shown below:
• In the Edit menu, click on Manage Results.
• Click Rename to change replicate names.
[image: ][image: ce617408-063c-4190-853c-63f352ad327f]
Supplementary Figure S 1
Replicate Names are crucial for proper function of the assay portal. The user must provide the appropriate input for the condition of a sample, which may vary from category to category. Information that is added in Replicate Names is separated by “_” so that the portal can extract text. For Calibration Curve, Specificity, Sensitivity, Carryover, QC, Matrix Effect, and Recovery, a Replicate Name must contain Matrix Number and Calibrator Number. For example, “MT01_01” indicates the first calibrator of matrix 1. For Precision and Accuracy, prior to matrix and calibrator information, the user must add information pertaining to the day on which the experiment was performed in a straightforward and intuitive manner—for instance, “1-days_QC01”. Dilution Integrity contains the dilution factor “DF_5,” which indicates a dilution factor of 5. For Stability, Replicate Name contains temperature, day of experiment, and calibrator, such as “RT_01-day_QC1.”

[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]▪ Creating a Custom Report
After creating the custom report template for the Skyline file, perform the following steps:
• In File menu, choose Export and click Report.
Skyline will present the Edit Report form that already contains the fields from the "Transition Results” report template, as shown below:
• Choose Transition Results, and click Edit list in Export Report.
• Choose Transition Results, and click Edit in Manage Views.
[image: C:\Users\KJ\AppData\Local\Microsoft\Windows\INetCache\Content.Word\skyline_ex2.jpg]
Supplementary Figure S 2
• Check the sequence of the following 11 columns: Protein Name, Peptide Sequence, Replicate Name, Replicate Name, Precursor Charge, Product Charge, Fragment Ion, Precursor Mz, Product Mz, Retention Time, and Area. These columns and their order must be the same as shown above. The column order can be changed using Delete, Moving up, and Moving down on the right side of the Edit Report window.
• Check on Pivot Isotope Label.
• On the File menu, choose Export, click Report, choose Transition Results, and click Export.

When reports are successfully created, the resultant csv file should have the format shown below:
[image: ]
Supplementary Figure S 3
Column format and replicate name need to be in the correct order; otherwise, the portal will not recognize the data for subsequent calculations and validation.


Step 2: User identification Process
For this part of the tutorial, our AFP-L3 data are used for demonstration purposes. Sample data are available for download from the Tutorial tab.
[image: ]
Supplementary Figure S 4
This tutorial will use results from the AFP-L3 assay experiment previously performed as an example. The example files can be retrieved from the download page. Users will acquire a stronger understanding of this tutorial by using the sample data. The amino acid sequence of alpha-fetoprotein (AFP) target peptides is GYQELLEK (indicative of total AFP level) and VDFTEIQK (indicative of AFP-L3 level), which are used to quantify the target protein. As possible target for the target VDFTEIQK peptide, we enlisted b2, y1, y2, y5 fragment with 1+ charge, y6 fragment with 1+ and 2+ charges for the GYQELLEK peptide, b2, y4, y5, y7 fragment with 1+ charge, and y6 fragment with 1+ and 2+ charges. Finally, we chose the y6 fragment ion for quantifying the two peptides (GYQELLEK and VDFTEIQK peptides). Experiments based on the 11 categories of the FDA, EMA, and KFDA guidelines were performed, and the data are provided in this tutorial for users to conduct practice runs.

In the following sections, the tutorial will cover the guest and login processes. 
2-1 Guest Process
To process as a guest, users only have to:
• Move the cursor to Validation, then Data, and click Guest.
[image: ]
Supplementary Figure S 5
2-2 Sign-up and login process
The login button is located at the top right of M-MVP. Initial sign-up is available on the login page. After signing up, confirmation from the administrator is required for further usage of M-MVP.
[image: ]
Supplementary Figure S 6
When clicked, the login page will appear as shown below:
[image: ]
Supplementary Figure S 7
First time users are required to register by clicking Sign up.
[image: ]
Supplementary Figure S 8
Fill in all required categories and click Register. The user will have to wait for administrator approval to use the portal. An email notification will be sent to the registered user indicating that the portal is accessible. Once approved, the user goes back to the Login Page. The user enters the ID and password and clicks the Login button. The user will be guided to the main page, with a Logout button at the upper right, as shown below.
[image: main_logout]
Supplementary Figure S 9
To start method validation, user now have to:
• Move the mouse cursor to Validation, then Data, and click Login.


[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Step 3: Experimental Information
To start M-MVP, first-time users have to register experimental information following our format, as shown in the following steps:
[image: ]
Supplementary Figure S 10
For each experiment, the user will provide experimental information. This step is necessary to distinguish multiple experiments from each other. When submitted, a unique ID is generated at the user’s discretion. Proceed as follows:
• In Insert Experiment Information, provide Sample Type, Title, Target Instrument, Target Source, Sample Description, Organism, and Experiment Data.
• Click Submit.
When logged in as a guest, the user will receive a unique experiment ID as a notification message. The portal will now store the experiment ID for the user; thus, the user must remember the experiment ID to proceed to the next step.
The user must input the exact experiment ID manually and click select to proceed. The UI for guests is shown in the figure below.
[image: exp_non]
Supplementary Figure S 11
For users who have signed up and logged in:
• Every time a new form is submitted, a new unique ID will be shown in an option box in Select Experiment Information.
• Choose the ID of the experiment to be performed.
• Click Select.
For example, from the following options in Select Experiment Information, there are four experiment IDs that the user has registered.
[image: ]
Supplementary Figure S 12
Input all required fields and submit. The website will refresh, and the user will be able to see a new ID at the bottom of the ID list:
[image: ]
Supplementary Figure S 13
The user selects the experiment to validate by clicking the Select button. The most recently submitted experiment ID will appear at the bottom of the list.


Step 4: File Upload
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]On the file upload page, validation process categories are listed, and files can be uploaded separately or all at once. When uploading a new file, previously uploaded data will be discarded, and the new data will be used for calculations and validation.
• Click Select File adjacent to the category to which the user wishes to upload a Skyline .csv file.
• Choose the file and click OK.
• After all categories have been filled, Click FileUpload.
[image: ]
Supplementary Figure S 14
As an example, the user can upload sample data provided in the Tutorial tab to the corresponding box as follows:
When selected, the file name will appear in the box. Files can be replaced with the Change button or deselected with the Remove button. Users can upload multiple files simultaneously. After selecting files, click Submit. If there are no issues with the uploaded file, the webpage will refresh, indicating that the upload was successful. The web page will crash if any of the uploaded files is not in the required format.
[image: ]
Supplementary Figure S 15
The page will redirect to a blank upload page as shown below if the files were successfully uploaded.
[image: ]
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Step 5: Expected Concentration Upload
Users must insert theoretical concentration into the .csv files corresponding to Calibration Standard, QC, and Dilution Integrity that are uploaded. When theoretical concentrations for the Calibration Standard are inserted, the linearity of the calibration curve will be displayed in the side menu under features linear regression.
• On the side menu, click True Point: Reverse Calibration, True Point: QC, and True Point: Dilution Integrity under the Data tab.
• For True Point: Calibration Curve, insert all Light/Heavy Concentrations.
• For True Point: QC, insert all QC concentration points.
• For True Point: Dilution Integrity, insert initial dilution concentration point.
• Click Submit.
• The page will be redirected to a blank upload page if the upload was successful.

For the AFP-L3 experiment, the linear range contains eight concentration points, ranging from 0.0512 to 4000.0 ng/mL. The midpoint, the concentration of the internal standard, is set at the middle of the linear range, which is 19.2 ng/mL. For Reverse Calibration Curve, Light Concentration represents the internal standard, whereas Heavy Concentration represents various points within the range, and vice versa for the Forward Calibration Curve. The portal automatically generates boxes based on the values from the uploaded calibration file. The user fills in values for all points, including decimals, and clicks Submit. A successful entry will refresh the webpage. An example of inserting theoretical points for a calibration curve is shown below.
[image: ]
Supplementary Figure S 17
The page will redirect to a blank upload page if upload was successful.
[image: ]
Supplementary Figure S 18
The process for inputting theoretical QC points is nearly identical to the previous step. The AFP-L3 experiment has QC points of 0.0512, 0.1540, 2000.0, and 4000.0 ng/mL. Insert the appropriate values and click Submit. Across all experiments light peptide is spiked with same concentration. Thus, True Point: Calibration Curve provides the internal standard concentration to the portal.
[image: ]
Supplementary Figure S 19
When successfully submitted, the page will revert to its original state.
[image: ]
Supplementary Figure S 20
For Dilution Integrity, the AFP-L3 experiment used an initial concentration of 8000.0 ng/mL. Insert the corresponding value of the user’s experiment and click the Submit button. The internal standard is tested at the same concentration across all experiments; thus, the portal gets the internal standard concentration from True Point: Calibration Curve.
[image: ]
Supplementary Figure S 21
When successfully submitted, the page will refresh and change to the original blank state.
[image: ]
Supplementary Figure S 22


Step 6: Linear Equation Selection
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]In the Linear Regression page, the user can check the linearity of the calibration curve. Data from the uploaded csv file and the theoretical concentration are used for calculations. The user can check the slope, intercept, and R square of every transition with normal, Log2, or Log10 scales on the calibration curve. Once the user determines which scale will be used for calculations, the user can lock the scale by examining the regression result with the same scale.
• On the side menu, click Feature Linear Regression on Data tab.
• Choose Normal/Log2/Log10 to select the scale of the calibration curve.
• Click Select. 
• The page will refresh and display the regression result with the desired scale.
• Click Slope, Intercept, and R square to change the order of the table.
[image: ]
Supplementary Figure S 23
The most recently selected scale is used in subsequent calculations. There is no limitation to the number of target entries. M-MVP will process the given information and display the results in a table, which is available for download.
  [image: ]
Supplementary Figure S 24
The Matrix column refers to sample matrices used in the experiment; for example, DB for double blank (matrix only) and CB for curve blank (matrix and internal standard). As mentioned above, the most recently selected scale is used for subsequent calculations. Click on the option box, which will display Normal as default. Select Log10 and wait for the webpage to refresh. Although the box will still display Normal, the Log10 scale will have been applied to the linearity results. The result will provide information regarding the linearity equations for each matrix. The combination of Peptide, Fragment Ion, and Product Charge that will be used is selected by the user, based on the information provided in the table.
[image: ]
Supplementary Figure S 25
In this example, the concentration of the GYQELLEK peptide is calculated using a slope of 0.390 and intercept of 0.055, with an R2 value of 0.998 on log10 scale. After completion of the aforementioned steps, the calculations and results of the evaluation can be accessed by the user from the top and side menu.


Step 7: Calculation Result Pages
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]All 11 categories have their own results page. For each category, the user can check and download the calculated results in table form. In all results tables, Protein Name, Peptide sequence, Fragment Ion, and Product Charge are always displayed, whereas Matrix and Calibrator are displayed only when applicable. Various calculated values are shown depends on the category.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]• Click Reverse/Forward Calibration Curve, Specificity, Sensitivity, Carryover, Precision & Accuracy, Matrix Effect, Recovery, Dilution Integrity, Stability, and QC samples and frequency under results in the side menu in the Calculation tab to see results.
• Click on Columns (ex: Average, CV etc.) to change the order of the table.
• Click on Download to download the data table as a csv file.

(1) Reverse/Forward Calibration Curve
The Calibration Standards tab displays both Reverse and Forward Calibration data. Given that the reverse calibration curve is the main function used for concentration calculations, its data are shown first. Users can examine PAR, Standard Deviation, and CV of peak area ratio in the uploaded csv file. Additionally, bias and signal-to-ratio values of reverse curves are shown. Results of the forward calibration curve are shown below, along with PAR, Standard Deviation, and CV of peak area ratio. For this tutorial, the y6 fragment ions of the GYQELLEK and VDFTEIQK peptides are used for quantification of the target protein. The Average PAR, Standard Deviation, and CV are obtained by averaging the mean results of the three replicates for a given matrix and calibrator. All experimental procedures were replicated as dictated by the administrations guideline.
[image: ]
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(2) Specificity
The Specificity tab displays Average, Standard Deviation, CV, and Specificity values of the peak area in the uploaded csv file. Specificity is calculated by dividing the double blank area by the LLOQ peak area and multiplying by 100.
[image: ]
Supplementary Figure S 29

(3) Sensitivity
The Sensitivity tab shows Average, Standard Deviation, CV (Precision), Signal to Noise (S/N), and Accuracy values of the peak area ratio in the uploaded csv file. PAR of LLOQ and curve blank (CB) values are used to calculate S/N, dividing PARLLOQ by PARCB. Concentration values are used to calculate accuracy by dividing the LLOQ concentration by the concentration of CB.
[image: ]
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Supplementary Figure S 31

(4) Carryover
The Carryover tab displays Average, Standard Deviation, and CV values of the peak area in the uploaded csv file. Carryover is assessed by dividing the double blank after the ULOQ peak area with the LLOQ peak area and multiplying by 100.
[image: ]
Supplementary Figure S 32

(5) Precision and (6) Accuracy
In the uploaded csv file, the Precision and Accuracy tab contains Average, Standard Deviation, and CV values of the peak area ratio. For Intra-Assay, the CV values and concentrations of each replicate on a given day were calculated and averaged. For Inter-Assay, the first replicate of each day was averaged to calculate between-run precision and accuracy. In the third table, mean values of Intra- and Inter-Assay CV are shown, with Total CV calculated as CV = [image: Embedded Image].
[image: ]
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Supplementary Figure S 35

(7) Matrix Effect
In the uploaded csv file, the Matrix Effect tab contains Average, Standard Deviation, and CV values of the peak area ratio. Matrix effects are calculated by comparing the peak area ratios of the analyte in serum matrix versus in neat solution at the same concentration. The resulting ratio was expressed as %matrix effect.
[image: ]
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Supplementary Figure S 37

(8) Recovery
In the uploaded csv file, The Recovery tab contains Average, Standard Deviation, and CV values of the peak area ratio. Recovery is expressed as the relative peak area ratio recovery of enriched versus unenriched samples.
[image: ]
Supplementary Figure S 38
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(9) Dilution Integrity
In the uploaded csv file, the Dilution Integrity tab contains Average, Standard Deviation, CV, Dilution Concentration, and Percent Change of concentration. Dilution factors in replicate names are used to convert the measured concentration to the diluted concentration, allowing the portal to compare changes with actual dilution concentrations.
[image: ]
Supplementary Figure S 40

(10) Stability
In the uploaded csv file, the Stability tab contains Average, Standard Deviation, and CV values of the peak area ratio. Stability at each condition is calculated as the mean difference from the baseline value (0 days or 0 cycles).
[image: ]
Supplementary Figure S 41

(11) QC samples and frequency
In the uploaded csv file, the QC tab contains Accuracy values of peak area ratio. For every measured QC concentration, the measured concentration is divided by the expected concentration and multiplied by 100.
[image: ]
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Step 8: Evaluation Result Page
The key function of M-MVP, the method validation results, is shown in the Method Evaluation tab on the top and side menu. Only those categories uploaded in the csv file are shown. Possible results include pass, not pass, or not addressed, depending on the calculated results. The result shown as “Pass” means that the guideline indicates strict criteria for both the experiment (validation practices) and result (performance specification)—that the M-MVP can automatically compare criteria to the calculated results from the uploaded data. Data that do not pass the standard are shown as “Not passed.” Some categories have no specific standard or are not mentioned in the guidelines; they are shown as “Not Addressed.”
• Click Method Evaluation in the side menu.
For the AFP-L3 experiment, we uploaded all method validation categories. The results show that all categories passed the guideline standard.
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
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In this tutorial, every category passed the validation standard of all three regulatory agencies, except for Dilution Integrity.
[image: ]
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Step 9: Re-Validation Process
The user may experience validation failures, such as Matrix Effect CV values greater than 20%. In this situation, the user will have to conduct a new experiment or modify the Skyline data and re-export to a csv file. The following steps will guide the user through the re-validation process.
• Move the mouse cursor to Validation, then Data and click Experimental Information.
For tutorial, “20170425_10250421” is selected for the AFP-L3 experiment from the validation process mentioned above. The same experiment ID is used for further instruction.
• Select “20170425_10250421.”
[image: ]
Supplementary Figure S 45

(1) File upload
As described in Step 3-1, each time a new file is uploaded for any category, M-MVP will discard the previous uploaded data and use the newly uploaded file for a new calculation. In this case, we will re-upload a Dilution Integrity csv file for re-validation.
• Click Select File of Dilution Integrity that the user is trying to upload as a Skyline-generated .csv file.
• Choose the file and click OK.
• Click FileUpload.
• The page will turn to a blank upload page if successfully uploaded.
[image: ]
Supplementary Figure S 46
As described above, when the data are uploaded, the dilution integrity data from the previous upload will be discarded.

(2) Theoretical concentration
In addition to re-uploading Dilution Integrity data, we also have to re-insert theoretical concentrations for Dilution Integrity. In this case:
• On the side menu, click Dilution Integrity Point in the Data tab
• For Dilution Integrity Point, insert the initial dilution concentration point.
• Click Submit.
For Dilution Integrity, the AFP-L3 experiment used an initial concentration of 8000.0 ng/mL. Insert this value and click Submit button.
[image: ]
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(3) Calculation result
In any re-upload process, the user must check the calculation output of the categories that were re-uploaded. In this case, we will click on the Dilution Integrity page under the Calculation tab:
[image: ]
Supplementary Figure S 48
The Dilution Integrity tab contains Average, Standard Deviation, CV, Dilution Concentration, and Percent Change of the peak area ratio in the newly uploaded csv file, including any changes to the data made by the user.

(4) Evaluation result
After checking the re-uploaded categories, the evaluation results will be refreshed with the most recent data. Although only dilution integrity was re-uploaded, the results of other categories are still intact:
• Click Method Evaluation in the side menu.
As shown in the evaluation results page, the Dilution Integrity category passed the validation.
[image: ]
Supplementary Figure S 49
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HOME VALIDATION METHO

Tuto

> User Manual

User manual contains whole process is provided below:

UserManual pdf

> Sample Data
Sample datafor pocess sl s provided below:

Sample Download

Calibration Curve Calibration Curve_forward.csv.

Calibration Curve_reverse.csv.

Specificity Specificity.csv
Sensitivity Sensitvty.csv
Carryover Camyovercsv
Precision & Accuracy Precison.csv
QC(samples and frequency) acesy

Matrix Effect Matrx_Effectcsv
Recovery Recovery.csv
Dilution Integrity Dilution ntegrit.csv

Stability Stability.csv
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Register a new account

Already a member? Click HERE to login to your account.
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Insttution
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Sample description
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Experiment Date
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Insert Experiment Information Insert Experiment Information
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HOME VALIDATION METHODS TUTORIAL

Insert Experiment Information Select Experiment Information

Your experiment Information are needed to further validation step & We store your
experiment data with the information

20170425_10250421 v
Sample Type _
20170425_10250421
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2017110310210
Title 20171121151731
AFP-L3 20180405102335

Target Instrument

Agilent 6490

Target Source

Human

‘Sample description

AFP-L3
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Human

Experiment Date

20150101
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> Upload File To Evaluation

Calibration Standard_Forward

Calibration Standard_Reverse

Speciiity

Sensitivity

CarryOver

Precision/Imprecision/Accuracy/

QC(Samples and Frequency)

Matrix Effect

;

Dilution Integrity

‘Stabilty

select file

select file

select file

select file

select file

select file

select file

select file

select file

select file

select file

 FileUpload
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> Upload File To Evaluation

2 Calibration Standard_Forward

1B 01_Data_forward_calibration_curves.csv Change | Remove

Gallbration Standard Reverse i 02_Data_reverse._calibration_curves.csv Change | Remove

88 Specificity i 03_Data_specificity.csv Change | Remove
B Sensitvly 1 04_Data_sensitivity.csv Change ~ Remove
82 CamyOver 1 05_Data_carryover.csv Change ~ Remove
88 Precision/Imprecision/Accuracy/ Il 06_Data_precision _ accuracy.csv Change | Remove
82 QC(Samples and Frequency) i 07_Data_C (samples _ frequency).csv Change | Remove
88 Matrx Effect 1 08_Data_matrix_effect.csv Change ~ Remove
88 Recovery I 09_Data_recovery.csv Change | Remove
22 Dilution Integrty 1 10_Data_dilution_integrity.csv Change ~ Remove
28 Stabily 1 11_Data_stability.csv Change ~ Remove

 FileUpload
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08

Light Concentration Heavy Concentration
192 4000.000
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> Linear Regression Data

Reverse Curve Linear Regression

show:[10_v search
ETIETICICICTCTICTIE

GYQELLEK MT01 03324 o0.0m 0.9434
GYQELLEK b2 1 MT02 0.394 0.006 0.031 0.031 0.993
GYQELLEK b2 1 MT03 0.3348 0.006 0.032 0.032 0.8742
GYQELLEK b2 1 MT04 0.3353 0.005 0.028 0.028 0.9473
GYQELLEK b2 1 MT05 03773 0.004 0.023 0.023 0.8638
GYQELLEK b2 1 MT06 0.3809 0.004 0.024 0.024 0.988
GYQELLEK b2 1 Mean 0.359 0.005 0.055 0.055 0.93495
GYQELLEK yn 1 MT01 0.2983 o0.0m 0.06 0.06 0.8107
GYQELLEK yn 1 MT02 04177 0.006 0.031 0.031 0.9588
GYQELLEK yn 1 MT03 0.3229 0.006 0.032 0.032 0.8501

Showing 1to 10 of 84 records Pages: . 23 9 Next

Download Table Data: curve_rev.csv
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Forward Curve Linear Regression

Show:| 10 v Search:

I TICICICTCIEIE
GYQELLEK MT01 0.3049 0.022 0.9592
GYQELLEK b2 1 MT02 0.292 0.027 0.941 0.941 0.922
GYQELLEK b2 1 MT03 0.2893 0.01 0.828 0.828 0.9343
GYQELLEK b2 1 MT04 0.3053 0.018 0.93 0.93 0.9199
GYQELLEK b2 1 MT05 0.3044 0.025 0.92 0.92 0.9423
GYQELLEK b2 1 MT06 0.3047 0.021 0.855 0.855 0.9249
GYQELLEK b2 1 Mean 03 0.012 0.881 0.881 0.934
GYQELLEK yn 1 MT01 03211 0.022 0.81 081 09124
GYQELLEK yn 1 MT02 0.2982 0.027 0.941 0.941 0.9456
GYQELLEK yn 1 MT03 0.297 0.01 0.828 0.828 0.8285

Showing 1to 10 of 84 records Pages: . 23 9 Next

Download Table Data: curve_for.csv
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Reverse Curve Linear Regression

Show:| 10 v Search:
O CIC C T

GYQELLEK MT03 0.3842 0.006 0.032 0.032 0.9986
GYQELLEK ¥6 1 MT04 0.3967 0.005 0.028 0.028 0.999
GYQELLEK ¥6 1 MT05 0.385 0.004 0.023 0.023 0.9992
GYQELLEK ¥6 1 MT06 0.3907 0.004 0.024 0.024 0.9992
GYQELLEK ¥6 1 Mean 0.39 0.005 0.055 0.055 0.998
GYQELLEK ¥6 2 MT01 03173 o0.0m 0.06 0.06 0.9101
GYQELLEK ¥6 2 MT02 0.3806 0.006 0.031 0.031 0.9962
GYQELLEK ¥6 2 MT03 0.3333 0.006 0.032 0.032 0.9306
GYQELLEK ¥6 2 MT04 0.3508 0.005 0.028 0.028 0.9665
GYQELLEK ¥6 2 MT05 0.4137 0.004 0.023 0.023 0.8836

Showing 31 to 40 of 84 records Pages: Previous 1 . 2 3 56 9 Next

Download Table Data: curve_rev.csv
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Reverse Calibration Curve

Show:| 10 v Search:

I CTIT
GYQELLEK ¥6 mto1 0.004 0.002 43.647
GYQELLEK ¥6 1 mto1 CB 0.034 0.015 43.558
GYQELLEK ¥6 1 mto1 1 0.148 0.012 7.786
GYQELLEK ¥6 1 mto1 2 0.352 0.024 6.838
GYQELLEK ¥6 1 mto1 3 0.459 0.038 8.265
GYQELLEK ¥6 1 mto1 4 0.926 0.031 3.302
GYQELLEK ¥6 1 mto1 5 1.919 on 5712
GYQELLEK ¥6 1 mto1 6 33N 0.098 2.903
GYQELLEK ¥6 1 mto1 7 6314 037 5.86
GYQELLEK ¥6 1 mto1 8 13.197 0.684 5.181

Showing 1 to 10 of 140 records Pages: n 2 3 . 14 Next

Download Table Data: Calibration_curve_rev.csv
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Bias/Signal to Noise

Show:| 10 v Search:

o o o | e o1 g
GYQELLEK ¥6 1 DB 0 0 0 0
GYQELLEK ¥6 1 CB 0 0 0 0
GYQELLEK ¥6 1 1 100.405 12973 12921 6.859
GYQELLEK ¥6 1 2 128.293 26.85 20.929 14
GYQELLEK ¥6 1 3 94.524 17.29 18.291 23321
GYQELLEK ¥6 1 4 91.749 8.403 9.159 43.414
GYQELLEK ¥6 1 5 103.75 11.638 na7 85.479
GYQELLEK ¥6 1 6 94.637 10.699 11.305 154.422
GYQELLEK ¥6 1 7 97.01 7.846 8.088 291.708
GYQELLEK ¥6 1 8 114.621 6.302 5.498 583.291

‘Showing 110 10 of 20 records Pages: n 2 Next

Download Table Data: Calibration_curve_sn.csv
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Forward Calibration Curve

Show:| 10 v Search:

I CIC I TN
GYQELLEK mto1 24.636 20.154 81.809
GYQELLEK ¥6 1 mto1 CB 0.557 0.027 4.804
GYQELLEK ¥6 1 mto1 1 0.61 0.07 11.448
GYQELLEK ¥6 1 mto1 2 0.599 0.057 9.522
GYQELLEK ¥6 1 mto1 3 0.672 0.044 6.513
GYQELLEK ¥6 1 mto1 4 1201 013 10.846
GYQELLEK ¥6 1 mto1 5 181 0.163 8.976
GYQELLEK ¥6 1 mto1 6 3.665 0.457 12.482
GYQELLEK ¥6 1 mto1 7 7.368 0.436 5.915
GYQELLEK ¥6 1 mto1 8 17.228 1.401 8.135

Showing 1 to 10 of 140 records Pages: n 2 3 . 14 Next

Download Table Data: Calibration_curve._for.csv
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Specificity

show:[10_+

GYQELLEK MT01 unlabeled
GYQELLEK ¥6 1 MT02  unlabeled
GYQELLEK ¥6 1 MT03 unlabeled
GYQELLEK ¥6 1 MT04  unlabeled
GYQELLEK ¥6 1 MT05  unlabeled
GYQELLEK ¥6 1 MT06  unlabeled
GYQELLEK ¥6 1 Mean unlabeled
GYQELLEK ¥6 1 M0l labeled

GYQELLEK ¥6 1 MT02 labeled

GYQELLEK ¥6 1 MT03 labeled

‘Showing 1 to 10 of 28 records

Download Table Data: Specificity.csv

241.667

17.667

17.667

4333

37

53.889

3.667

1.667

Search:

1622333
6156.667
1471333
831.333
1248.667
1834333
219411
233.333
896

219

Pages:

O T T e

14.896
0.287
1.201
0.521
0.4
2017
322
1571
0112

0.761

'z 3 Next
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Sensitivity: Peak Area Ratio & Signal to Noise

Show:| 10 v Search:
O OIS
GYQELLEK 0.034 0.044 43.558
GYQELLEK ¥6 1 1 Loq 0.148 0.012 7.786 4.297
GYQELLEK ¥6 1 2 cB 0.044 0.005 11.261
GYQELLEK ¥6 1 2 Loq 0.148 0.012 2736 3.349
GYQELLEK ¥6 1 3 cB 0.034 0.044 80.972
GYQELLEK ¥6 1 3 Loq 0.148 0.012 3.836 23754
GYQELLEK ¥6 1 4 cB 0.034 0.044 97.748
GYQELLEK ¥6 1 4 Loq 0.148 0.012 1.874 15.837
GYQELLEK ¥6 1 5 cB 0.034 0.044 35.223
GYQELLEK ¥6 1 5 Loq 0.148 0.012 6.546 10.004
‘Showing 110 10 of 28 records Pages: n 23 Next

Download Table Data: Sensitivity_SN.csv
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Sensitivity: Concentration, Precision & Accuracy

show:[10_v search
e S e L L= S
GYQELLEK 0.002 0.001 76.404
GYQELLEK ¥6 1 1 Loa 0.052 0.010 19.718 102213
GYQELLEK ¥6 1 2 CB 0.002 0.001 27.440
GYQELLEK ¥6 1 2 Loa 0.051 0.004 7.007 100.390
GYQELLEK ¥6 1 3 CB 0.000 0.000 89.947
GYQELLEK ¥6 1 3 Loa 0.053 0.005 9.983 103.355
GYQELLEK ¥6 1 4 CB 0.000 0.000 151.769
GYQELLEK ¥6 1 4 Loa 0.046 0.002 4777 90.426
GYQELLEK ¥6 1 5 CB 0.000 0.000 74787
GYQELLEK ¥6 1 5 Loa 0.057 0.009 16.425 111.601
‘Showing 110 10 of 28 records Pages: n 23 Next

Download Table Data: Sensitivity_AC.csv




image32.png
Carry Over

Show:| 10 v Search:

I T T O T ) T
GYQELLEK MT01 unlabeled 1622.333 3.205
GYQELLEK ¥6 1 MT02 unlabeled 79 6156.667 1.283
GYQELLEK ¥6 1 MT03 unlabeled 77 1471.333 5.233
GYQELLEK ¥6 1 MT04 unlabeled 75.333 831.333 9.062
GYQELLEK ¥6 1 MT05 unlabeled 83.667 1248.667 67
GYQELLEK ¥6 1 MT06 unlabeled 83 1834.333 4.525
GYQELLEK ¥6 1 Mean unlabeled 75 2194111 5.001
GYQELLEK ¥6 1 MT01 labeled 1 233.333 0.429
GYQELLEK ¥6 1 MT02 labeled 1.667 896 0.186
GYQELLEK ¥6 1 MT03 labeled 13.667 219 6.24

‘Showing 110 10 of 28 records Pages: n 23 Next

Download Table Data: Carryover.csv
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Intra Assay

Show:| 10 v Search:
0 ) O ) T A
GYQELLEK 1-DAY 0.059 17.014 116111
GYQELLEK ¥6 1 1-DAY ac2 0.189 0.032 17.0m 123157
GYQELLEK ¥6 1 1-DAY Qc3 1990.973 137.846 6.924 99.547
GYQELLEK ¥6 1 1-DAY ac4 3386.986 146.175 4316 94.083
GYQELLEK ¥6 1 2-DAY act 0.055 0.007 nm 108.035
GYQELLEK ¥6 1 2-DAY ac2 0.165 0.01 5.804 107.156
GYQELLEK ¥6 1 2-DAY Qc3 1763.885 61.029 3.46 88.193
GYQELLEK ¥6 1 2-DAY ac4 3152215 91.32 2.897 87.562
GYQELLEK ¥6 1 3-DAY act 0.06 0.006 9.906 116.787
GYQELLEK ¥6 1 3-DAY ac2 0.168 0.015 9.154 109.32

Showing 110 10 of 56 records Pages: 3 . 6 Next

Download Table Data: Intra Assay.csv
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Inter Assay

Show:| 10 v Search:
) ) 1 ) e T

GYQELLEK 0.055 0.006 1n.218 107.21
GYQELLEK ¥6 1 1 ac2 0.159 0.009 5.865 103.507
GYQELLEK ¥6 1 1 acs 2015.015 187.764 9318 100.749
GYQELLEK ¥6 1 1 acsa 3184.032 94.294 2.961 88.445
GYQELLEK ¥6 1 2 act 0.06 0.008 12.968 117.878
GYQELLEK ¥6 1 2 ac2 0.162 0.022 13.483 105.291
GYQELLEK ¥6 1 2 acs 1938.957 258.176 13.315 96.947
GYQELLEK ¥6 1 2 acsa 3371.565 204.38 6.062 93.655
GYQELLEK ¥6 1 3 act 0.059 0.006 10.756 115.209
GYQELLEK ¥6 1 3 ac2 0172 0.017 9.875 111.876

Showing 1 to 10 of 56 records Pages: . 23 6 Next

Download Table Data: Inter Assay.csv
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Total CV

Show:

mm-
GYQELLEK intra 0.059
GYQELLEK ¥6 1 Qco2 intra 0.169 0.012 6.893 109.899
GYQELLEK ¥6 1 Qcos intra 1937.411 136.23 7.032 96.869
GYQELLEK ¥6 1 Qco4 intra 3249.274 109.457 3.369 90.258
GYQELLEK y6 1 acol inter 0.055 0.006 1n.218 107.21
GYQELLEK ¥6 1 Qco2 inter 0.159 0.009 5.865 103.507
GYQELLEK ¥6 1 qcos inter 2015.015 187.764 9.318 100.749
GYQELLEK ¥6 1 Qco4 inter 3184.032 94.294 2.961 88.445
GYQELLEK ¥6 1 acol total 12.343
GYQELLEK ¥6 1 Qco2 total 9.051

Showing 10 10 of 25 records Pages: 2 3 Next

Download Table Data: Precision_TT.csv
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Matrix Effect

show:[10_+

I T N T T

GYQELLEK

GYQELLEK

GYQELLEK

GYQELLEK

GYQELLEK

GYQELLEK

GYQELLEK

GYQELLEK

GYQELLEK

GYQELLEK

Showing 1 to 10 of 168 records
Download Table Data: Matrixeffect NO.csv

¥6
¥6
¥6
¥6
¥6
¥6
¥6
¥6

¥6

Bufer Matrix

Bufer Marix

Bufer Matrix

Bufer Marix

Bufer Matrix

Bufer Marix

Bufer Matrix

Bufer Marix

Bufer Matrix

Bufer Marix

MT01

MT02

MT03

MT04

MT05

MT06

MT07

MT08

act

ac2

0.196

0.296

0516

0.896

1.806

3.353

6.227

12.518

0.156

0.225

0.058
0011
0.012
0.016
0.073
0.068
0117
0.204
0.007

0.008

Pages:

Search:

Matrix Effect

20.774

3.585
2237
1731
4.059
2036
1.872
1.632
4361

3.602

'za, 17 Next
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Average Matrix Effect

Show:| 10 v Search:

= e L [ | S [l
GYQELLEK MT01 74.891 2199 2.937
GYQELLEK ¥6 1 MT02 101.358 11.629 11.474
GYQELLEK ¥6 1 MT03 96.887 8.694 8.974
GYQELLEK ¥6 1 MT04 103.978 3.589 3.452
GYQELLEK ¥6 1 MT05 101.518 740 731
GYQELLEK ¥6 1 MT06 98.802 1.801 1.823
GYQELLEK ¥6 1 MT07 100.486 5.07 5.045
GYQELLEK ¥6 1 MT08 99.946 4.769 4772
GYQELLEK ¥6 1 act 100.483 2177 2.167
GYQELLEK ¥6 1 ac2 99.386 22712 2.286

‘Showing 110 10 of 24 records Pages: n 23 Next

Download Table Data: Matrixeffect TT.csv
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Recovery

show:[10_+

GYQELLEK  y6

GYQELLEK  y6 1
GYQELLEK  y6 1
GYQELLEK  y6 1
GYQELLEK  y6 1
GYQELLEK  y6 1
GYQELLEK  y6 1
GYQELLEK  y6 1
GYQELLEK  y6 1
GYQELLEK  y6 1

‘Showing 1 to 10 of 48 records

Download Table Data: Recovery_NO.csv

MT01

MT01

MT01

MT01

MT02

MT02

MT02

MT02

MT03

MT03

acot

aco2

aco3

acos

acot

aco2

aco3

acos

acot

aco2

0152

0217

9.208

11.035

0.16

0222

8.59

10.906

0.156

0219

0.004

0.006

034

0.269

0.008

001

0.283

0.299

0.0m

0.008

2878

2.609

3.69

2437

4.786

488

3.299

2743

6.94

3.806

0152
0.225
8713

10.703
0.145
0.225
8324

10.844
0152

0.231

Pages:

Search:

Fragment
Peptide | o cn-me

0.007

0.012

0.348

0.383

0.007

0.008

0333

0.56

001

0.004

4872

5.527

3.99

3.578

4.99

3.767

3.999

5.163

6.927

1.866

0

ecovery

100.032

96.765

105.678

103.101

109.786

98.762

103.195

100.568

102.666

94.897

5 Next




image40.png
Total Recovery

Show:| 10 v Search:

N O T C TR TN
GYQELLEK qcotl 102.81
GYQELLEK ¥6 1 qQco2 99.295 3.287 331
GYQELLEK ¥6 1 Qcos 101.956 2.973 2915
GYQELLEK ¥6 1 Qco4 102375 1.634 1.596
'VDFTEIQK ¥6 1 qcotl 99.012 2315 2.339
VDFTEIQK ¥6 1 qQco2 95.885 2.657 2m
'VDFTEIQK ¥6 1 Qcos 101.377 2.68 2.644
VDFTEIQK ¥6 1 Qco4 103.917 5.103 4.91

‘Showing 8 of 8 records. Pages: .

Download Table Data: Dilution_Integrity_TT.csv
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Dilution Integrity

show:[10_~ search:
Fagment | Prduct Sandard Dluton
Peptide fon Charge Factor Deviation Concentration
GYQELLEK  y6 1 1569.192 154,098 9.82 7845.96 1925
GYQELLEK  y6 1 150 52974 3.685 6.956 7946155 0673
GYQELLEK  y6 1 500 17.167 0.493 2873 8583.497 7.294
GYQELLEK  y6 1 2500 3.662 0259 7.063 9156.071 14.451
GYQELLEK  y6 1 20000 0.467 0.061 13119 9341360 16.767
VDFTEIGK  y6 1 5 1521.435 78.338 5.149 7607177 491
VDFTEIGK  y6 1 150 54182 1459 2693 8127.328 1592
VDFTEIGK  y6 1 500 17.305 1334 7 865238 8.155
VDFTEIGK  y6 1 2500 2936 0.167 5.692 7340158 -8.248
VDFTEIGK  y6 1 20000 0283 0.039 138 5666.076  29.174
‘Showing 10 of 10 records Pages:

Download Table Data: Dilution_Integrity.csv




image42.png
Stability

show:[10_+

GYQELLEK  ¥6

GYQELLEK  ¥6 1
GYQELLEK  ¥6 1
GYQELLEK  ¥6 1
GYQELLEK  ¥6 1
GYQELLEK  ¥6 1
GYQELLEK  ¥6 1
GYQELLEK  ¥6 1
GYQELLEK  ¥6 1
GYQELLEK  ¥6 1

Showing 1 to 10 of 320 records
Download Table Data: Stability.csv
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