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Liquid chromatography mass spectrometry (LC-MS) is a 

highly accurate and sensitive platform used in 

biopharmaceutical research and development. It provides 

unparalleled insight into many aspects of biotherapeutics 

which can be difficult to determine using other assays. In 

recent years, an LC-MS peptide mapping based multiple 

attribute method (MAM) has been used for 

characterization and monitoring of biologic quality 

attributes (PQAs) throughout development and 

manufacturing laboratories.[1] The MAM workflow 

enhances efficiency by replacing many conventional 

assays with one single method, which is not only capable 

of monitoring many PQAs simultaneously, but also 

potential impurities. In short, the concept of MAM 

comprises characterization, attribute definition and 

monitoring, quantitation, purity assessment via new peak 

detection and reporting – a process that is well suited for 

biopharma laboratories.  

A critical aspect in the implementation of a MAM based 

assay is the ability to determine if new peaks are present 

in samples but not in controls. This is particularly 

important as this approach can serve to be an orthogonal 

method or ultimately replace existing assays which are 

used for this purpose. New peak detection provides the 

capability to assess the purity of a biotherapeutic and flag 

components which are present in samples but not in 

controls above a user defined threshold. This 

methodology in SCIEX OS MAM can also be extended to 

perform fold change analysis.  

Presented here is the use of SCIEX OS Software 1.5 for 

new peak detection as part of a MAM workflow. A critical 

requirement for new peak detection is the ability to detect 

any component that is present in samples but is not in 

control standards or any component whose abundance is 

beyond the acceptable range compared to control 

standards, thus serving as a purity check. This, ideally, 

should be accomplished with no false negatives and no 

false positives. We will discuss the new peak detection 

capability in SCIEX OS Software 1.5 which provides a 

flexible and sensitive approach for detecting the change in 

components as well as new components. This feature 

allows detection of any components in the sample above a 

user defined threshold, whether they are 

chromatographically resolved or co-eluting with expected 

components. 

Key Features of New Peak Detection in 
SCIEX OS Software 1.5 

• Compliant software solution for complete MAM 

workflows 

• Help ensure product purity with an automated and 

unbiased new peak detection  

• Track attributes, specified impurities, and detect new 

components in a single workflow 

• Customizable thresholds to limit false positives 

• Capability to detect fold changes in all components 

 

 

 
Figure 2. MAM workflow in SCIEX OS 1.5. 

 

Figure 1. Example of a newly detected peak using SCIEX OS™ 

1.5   
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Methods 

 

Sample Preparation:  

NISTmAb standard (#RM8671) was purchased from NIST. 

An aliquot of 10 µl was taken and subjected to 

denaturation and reduction with 10 mM DTT at room 

temperature for 30 minutes. The sample was then 

alkylated with iodoacetamide at 20 mM for 20 minutes in 

the dark at room temperature. After desalting, it was then 

digested with trypsin (Roche, sequence grade) for 30 min 

at 37 °C followed by quenching with TFA. For new peak 

detection samples PepCalMix standard consisting of 20 

peptides (SCIEX 17005574) was spiked into the NIST 

digest at a concentration of 100 fmol/µl, such that 500 

fmol of the spike in was injected on column along with 2 

µg peptides. 

Chromatography: 
 

Separation was accomplished using an ExionLC™ 

System fitted with a 2.1×150 mm Agilent ZORBAX 300 

SB-C18 , 1.8 µm column at 50°C with the gradient shown 

in Table 1. Mobile phase A was 0.1% formic acid in water 

and mobile phase B was 0.1% formic acid in acetonitrile. 

 
Mass Spectrometry: 
 

Experiments were executed on a SCIEX X500B using 

TOF-MS acquisition. Instrument conditions are listed in 

Table 2. 

Table 2: MS Parameters 

Parameter Setting 

Scan Mode Positive 

GS1 60 

GS2 60 

Curtain Gas 55 

Temperature 200°C 

Ion Spray Voltage 5200 V 

Time Bins to Sum 4 

Accumulation Time (MS) 0.5 sec 

TOF start mass (Da) 
 
TOF stop mass (Da) 

300 
 
1800 

Declustering Potential 20.0 

Collision Energy Spread 
(SWATH) 

4 

 

Data Processing: 
 

Data was processed using SCIEX OS Software 1.5 with 

the MAM workflow. 

Discussion 

Previously, we demonstrated the use of SCIEX OS 

Software 1.5 for defining the biotherapeutic attributes of a 

NIST mAb and for monitoring that sample.[2] When 

executing peptide map studies, it is common to run 

samples that have been exposed to a range of conditions 

or to make comparison between a quality control to a test 

sample. An essential part of a MAM assay is new peak 

detection, which is necessary to detect any species not in 

control samples using a non-targeted approach. SCIEX  

 

Table 1. LC Gradient 

Time (min) 
Flow Rate 
(ml/min) %A %B 

Initial 0.3 99 1 

5.0 0.3 99 1 

6.0 0.3 90 10 

50.0 0.3 65 35 

55.0 0.3 40 60 

56.0 0.3 10 90 

60.0 0.3 10 90 

62.0 0.3 99 1 

64.0 0.3 99 1 

66.0 0.3 10 90 

70.0 0.3 10 90 

72.0 0.3 99 1 

74.0 0.3 99 1 

76.0 0.3 10 90 

80.0 0.3 10 90 

82.0 0.3 99 1 

95.0 0.3 99 1 
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OS 1.5 Software provides an easy, automated and 

unbiased solution for the detection of new peaks. 

Following characterization of a biotherapeutic, users may 

select to execute new peak detection by selection of the 

method in the Analytics mode to perform a purity test. This 

method enables the search for new peaks between 

controls and samples in batch analysis. Users may select 

from a range of options to define how new peaks will be 

identified using fully customizable thresholds. To define 

the threshold for new peak detection, there are several 

criteria which may be defined including the peak height of 

an extracted ion chromatogram (XIC), the fold change 

compared to a control sample, and the retention time 

tolerance (Figure 3). The absolute threshold defined is 

dependent on the nature of the sample, digestion, and 

chromatography and is refined during assay development 

as required. If comparing analyses from different days 

changes in retention time and ionization may be observed. 

By changing the filters, users can limit or eliminate the 

number of false positives and false negatives based on 

their characterization data. After defining, the software will 

flag all failed peaks failed the criteria. 

The search for new peaks is accomplished when 

submitting a batch analysis. It is important to note that the 

best performance in detection of new peaks results from 

samples prepared in parallel. Variability in sample 

preparation and analysis may lead to false positives when 

executing new peak detection so common practice is to 

prepare controls and samples simultaneously to limit 

assay induced variability. When submitting a batch with 

new peak detection enabled, users may select one of the 

batch samples to serve as the control for the analysis. 

Only one sample may be used as the control in each 

batch, as this control is directly used for the purpose of 

detecting new peaks. In this study we selected the NIST 

digest as the control and the NIST digest with spiked 

PepCalMix peptides as the sample (Figure 4).  

After processing, the batch results are opened and the 

result table for all new peaks is presented to the user. The 

 

  

Figure 4. Setting up new peak detection batch analysis.  

  

 

 

Figure 3. New Peak Detection settings (A) Define fold change (B) 
Define retention time tolerance (C) Define peak threshold.  

  

Figure 5. Example of peptide mapping results for new peak detection.  

(A) 

(B) 

(C) 
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peptide mapping batch results are tabulated to display 

information about the sample, including the number of 

peptides identified, peak areas for each peptide, retention 

time, retention time difference between control and 

sample, peak height, the number of newly detected 

components in the sample and fold change for each 

flagged peptide in the sample. Along with each component 

is a clear indication of whether the observed result falls 

within the acceptable criteria defined, (Figure 5). Peptides 

which are also detected by a different charge states are 

specified in component group name column.  

If new components are detected, the component results 

are easily filtered in the peptide results table on each 

column to present only those of interest (Figure 6). The 

resulting list of components may be interrogated further by 

selecting each entry and reviewing the underlying MS, and 

if collected, MS/MS data for each new peak. XICs of both 

sample and quality control are shown at the same time to 

validate results when navigating across the new peak list 

(Figure 7).   

To validate the false positive rate in this assay, the 

workflow has been applied to compare two control 

samples (Figure 8). Zero false positives were detected. 

Furthermore, to study the false negative rate in the assay, 

20 peptides were spiked in the control sample to perform 

false negative analysis (Figure 5, Figure 7). All 20 

peptides were successfully detected in all three replicates. 

SCIEX OS Software is 21 CFR part 11 compliant ready, 

providing the ability to lock the method, and only allowing 

the administrator to edit. In addition, the audit trail 

provides traceability in the use and editing of the method 

as needed.  

Conclusions 

• SCIEX OS Software 1.5 provides a comprehensive 

workflow for execution of MAM assays  

• The new peak detection feature enables automated and 

flexible detection of new peaks with user defined 

thresholds based on specific assay requirements 

• Overall new peak information is presented including the 

number of newly detected components, fold change 

and retention time delta 

• Newly detected peaks are easily reviewed using robust 

filtering criteria 

• Newly detected peaks can be validated in real time as 

navigating across result table 
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Figure 6.  Setting filters to display the peaks of interest. 

  

Figure 7. Real time data investigation from results table. 

 

 

Figure 8. False positive analysis: comparison between two 
controls.  
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