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Trending for End-to-End Automation
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1. Creating Automated Workflows in Genedata

I. Peak Mask vs XIC Workflows

II. Custom plug-in development

2. Evaluating Automation vs Manual Results

I. Compare to historical data (N=24)

II. System Suitability 

Overview of Discussion Topics
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Automating analysis of Targeted Peptide 
Mapping Data
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Manual Analysis & Reporting is Current Bottleneck
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Sample 
Management

(Day 1)

Sample
Preparation

(Day 1)

Raw Data Acquisition
(Day 1-2)

Data Review 
& Approval
(Day 4-5)

Data Reporting
(Day 4-5)

Raw Data
Analysis

(Day 2-3)
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Data Review & 
Approval
(Day 4-5)

Not Just a Bottleneck

5

Auto-generated & auto-formatted 

Contains product & sample specific info

Populated with high-confidence calculations

System suitability test results

allow manual data 
analysis & reporting into
end-to-end automation

Data 
Reporting
(Day 4-5)

Raw Data 
Analysis

(Day 2-3)

Manual, labor intensive, & require Analyst + SME

4 5 6
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Product-Specific Template for Automated Analysis & Reporting
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Leverage LC-MS/MS Peptide Mapping Data from 
Forced Degradation Structure Function Studies

1. Determine which PTMs to monitor 

2. Build MS Library and determine %PTM calcs

3. Template for Automated Data Analysis & Reporting

Automating analysis of Targeted Peptide 
Mapping Data

Peak Mask 
Library

XIC Workflow
Library
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PTM Monitoring by Peak Mask vs XIC Workflow (Genedata)
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Peak Mask Workflow XIC Workflow

Method Type Targeted MS1 Targeted MS1

MS1 Library Sequence, RT, mass values
Sequence, RT, m/z values of 

charge-states & isotopes

Peak Mask? Requires Peak Mask Does not require Peak Mask

LC-MS Peak 
Detection

All chromatograms are self-
aligned, then aligned to Peak 

Mask

Individual chromatograms 
are compared to RTs from 

MS1 Library

Library 
Searching

Data that fit Peak Mask are 
further processed

Data that fit isotopic pattern 
are further processed
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Peak Mask Workflow: MS1 Library + Peak Mask
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Performed by SME

Manual review of LC-MS/MS 
peptide mapping data from 
S/F Study

Generate MS1 only library
of MS2 verified peptides

Export Peak Mask:
RT and m/z coordinates of 
each peptide in the MS1 only 
library

Screenshot from Genedata Expressionist Refiner MS

Efficiency: MS1 processing > MS2 processing
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Screenshot from Genedata Expressionist Refiner MSApplication of Peak Mask

New data files are RT 
aligned to themselves

Peak Mask is aligned & 
overlaid onto RT Aligned 
data

Data within bounding boxes 
are kept for further 
processing & identification

Efficiency: MS1 processing > MS2 processing
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Peak Mask Workflow: MS1 Library + Peak Mask
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PENNYK

Deam

Screenshot from Genedata Expressionist Refiner MSApplication of Peak Mask

New data files are RT 
aligned to themselves

Peak Mask is aligned & 
overlaid onto RT Aligned 
data

Data within bounding boxes 
are kept for further 
processing & identification

Efficiency: MS1 processing > MS2 processing
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Peak Mask Workflow: MS1 Library + Peak Mask



BioTherapeutics Development

XIC Workflow: MS1 XIC Library
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PENNYK

Deam

Performed by SME

Export XIC Library:
Sequence, RT
+
Specific charge-states, and 
isotopes to monitor

Application of XIC Library

Data that fit theoretical 
isotopic pattern are kept for 
further processing & 
identification

Screenshot from Genedata Expressionist Refiner MS
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Efficiency: MS1 processing > MS2 processing
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Fully Customizable Template for Automated Analysis & Reporting
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Custom plug-ins

Built for:
Peak Mask Workflow
XIC Monitoring Workflow

Instructions as .txt files:
Specify Calculations
Report Formatting

Works with:
LC-MS data
LC-MS/MS data*

*Genedata can process “MS1 only” 
from MS2 input data → NPD
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Automated Reporting: Custom Genedata Plug-ins
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Custom plug-ins

Instructions:
Specify Calculations
Report Formatting

Built for:
CQA Monitoring Workflow
XIC Monitoring Workflow

Works with:
LC-MS data
LC-MS/MS data

.txt files are used as input 
settings for driving 

customized specifications
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Creating an Automated MS1 Workflow for PTM Monitoring
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1. SME verified LC-MS/MS peptide mapping data
2. Degradation products of “high-risk” samples
3. Targeted PTM list

Template for Automated 
Analysis & Reporting

auto-generated report
product/sample specific info

high-confidence calcs

Forced Deg S/F Study

1. MS1 Peak Mask library or MS1 XIC library
2. “Peak Mask” (if applicable)
3. Instructions for calculations & formatting

Lock-down

Distribute

SME Approved Automation 
Workflow
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SME Approved, Locked-down Automation Workflow
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Lock-down Most Settings

• MS1 Library (what)
• Peak Mask (where)
• PTM Calcs (how)
• Report Format
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SME Approved, Locked-down Automation Workflow
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Click
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Auto-generated, Auto-formatted, High-confidence
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SME approved
structured-data compliant
100% customizable report
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Testing Automated Peak Mask and XIC 
Workflows against Historical Datasets

LC-MS/MS Peptide Mapping Method Validation:

2 Analysts, 2 Days/Instruments, 6 Samples
(N = 24) 

18
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Non-Targeted LC-MS/MS Peptide Mapping (Manual Analysis)
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Met 34 Met 103 Met 108 Met 260 Met 433 Trp 32

Some difference

On average, the difference is not significant for any oxidation

Mean difference of -0.2 ± 0.2 (ave ± sd)

Some difference.  Could be separation and the way XIC is 
performed in processed data

PENNYK 
Deamidation

Asn 55 
Deamidation

Asp 53 
Isomerization

Asp 99 
Isomerization

R61K

Mean difference of +0.5 ± 0.3 (ave ± sd)

BioPharma Finder & Genedata

1 significant difference (N=24):

PENNYK Deamidation
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Manual Method 
Validation

Automated
Peak Mask Workflow

Automated
XIC Workflow

4 Datasets
Each Processed Separately

4 Datasets
Each Processed Separately

4 Data Sets
Processed Together

BioPharma Finder Genedata Refiner MS Genedata Refiner MS

Used LC-MS/MS Data Used LC-MS Data Used LC-MS Data

Manual Analysis & 
Reporting

Automated Analysis & 
Reporting

Automated Analysis & 
Reporting

~ 1 Month < 2 Hours < 1 Hour

Comparison of Non-Targeted Results vs Automation Results

20

19.5 GB 
LC-MS/MS Data
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Performance of Automated Analysis & Reporting
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Modification 
Type

Modification Site

Manual vs Automated Analysis & Reporting
(Avg. ± StDev)

Manual (~1 Mo) PM (<2 Hr) XIC (<1 Hr)

Deamidation
Ab1 HC Asn 392, Asn 397 2.5 ± 0.2 3.2 ± 0.3 2.9 ± 0.2

Ab2 HC Asn 55*, Asn 59* 3.5 ± 0.4 9.1 ± 1.5 3.2 ± 0.1

Isomerization
Ab1 HC Asp 53, Asp 54* 0.5 ± 0.0 0.4 ± 0.0 0.5 ± 0.1

Ab1 HC Asp 99* 1.2 ± 0.3 1.4 ± 0.2 1.3 ± 0.3

* Site contained within the CDR
Data from LC-MS/MS PepMap Method Validation:
2 Analysts, 2 Days/Instruments, 6 Samples (N = 24)
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Isotopic Interference May Impact Quantitation Accuracy

22Screenshot from Genedata Expressionist Refiner MS

Deamidation at 33.4 mins

12C #1 #2 #3 #4 #5 #6

XIC of Isotope #2

Asn 55 Deamidation

Raw Data Aligned to Peak Mask
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Raw Data Aligned to Peak Mask
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12C #1 #2 #3 #4 #5 #6

XIC of Isotope #3

Inflated 
peak area 

for isotopes 
#3 - #6

Asn 55 Deamidation

Screenshot from Genedata Expressionist Refiner MS

PM Workflow = 9.1%
XIC Workflow = 3.2%

(Manual = 3.5%)

Isotopic Interference May Impact Quantitation Accuracy
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Modification 
Type

Modification Site

Manual vs Automated Analysis & Reporting
(Avg. ± StDev)

Manual (~1 Mo) PM (<2 Hr) XIC (<1 Hr)

Oxidation

Ab1 HC Met 34* 0.2 ± 0.1 0.1 ± 0.0 0.1 ± 0.1

Ab1 HC Met 103* 1.3 ± 0.1 1.5 ± 0.1 0.9 ± 0.2

Ab1 HC Met 108* 1.4 ± 0.2 0.6 ± 0.7 1.5 ± 0.2

Ab1 HC Met 260 1.8 ± 0.2 1.8 ± 0.1 1.3 ± 0.2

Ab1 HC Met 436 0.6 ± 0.1 0.5 ± 0.1 0.6 ± 0.1

Ab2 HC Trp32*/35 1.0 ± 0.1 0.8 ± 0.0 0.7 ± 0.1

Performance of Automated Analysis & Reporting

* Site contained within the CDR Data from LC-MS/MS PepMap Method Validation:
2 Analysts, 2 Days/Instruments, 6 Samples (N = 24)
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Non-systematic RT Shifts Interfered w/ Peak Mask Workflow
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Auto-generated XIC 
images allow reviewer to 

check integration 
windows

Performance of CQA Workflow ∝ Alignment of Raw Data to Peak Mask

*

* * *

* * * *

0.6% (PM) vs 1.4% (Manual)
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XIC Workflow Performed Well Despite Non-systematic Shifts
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Data reviewer can check for truncated peak areas

Auto-generated XIC 
images allow reviewer to 

check integration 
windows

Performance of XIC Workflow ∝ Isotope Matching

1.5% (XIC) vs 1.4% (Manual)
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System Suitability Report Improves Confidence in Automation
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System Suitability:

• Delta Mass (e.g., Δ 5 ppm error)
• Delta RT (e.g., Δ 0.3 mins)
• Variation of Absolute MS Intensity 

(e.g., 1.0% RSD)

Sample Suitability:

• % PTM vs Historical Value
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System Suitability Report Improves Confidence in Automation
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Data Review & 
Approval
(Day 4-5)
(Day 2)

Conclusion: Automation Enhanced Workflow Efficiency
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Analysis & Reporting was 
automated

Manual Review & Approval 
was reduced

Data 
Reporting
(Day 4-5)
(<1 hr)

Raw Data 
Analysis

(Day 2-3)
(<1 hr)

4 5 6

1. FD S/F Study

2. PM or XIC Workflow

3. Customized Plug-ins

4. SME Locked-down Template

5. XIC Images for Truncation

6. SST Report

Significant amount of front-end development by SME
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Bright Future for End-to-End Automation
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Systems Integration

Big Data Aggregation

Life-cycle Analytics

Automated Analysis & Reporting

AI Driven 
Development
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