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MSE: An Alternate Scanning Methodology for Acquiring Peptide 
and Fragmentation Data 

 

OVERVIEW 

 An integrated workflow  featuring high-resolution UPLC 
separation, multiplexed MS data acquisition (MSE), and  
automatic batch processing of data by BiopharmaLynx (ver 1.3), 
is developed for fast mapping of protein disulfide bonds 

 
 Highly reproducible, fully annotated peptide maps for therapeutic 

proteins can be routinely acquired using the workflow 
 
 The workflow enables automatic assignment of disulfide bonded 

peptides (including scrambled ones) in the same run as peptide 
profiling 

 
 

EXPERIMENTAL METHODS 

 
 
Samples: 
RapiGest SF™ aided Lys-C 

digested IgG1 
 
Instrumentation: 
Liquid Chromatography, 

ACQUITY UPLC®  
 
Mass spectrometers 
 Xevo™ G2 QTof or Synapt™ G2 

HDMS 
  
Columns: 
Peptide Separation Technology, 

ACQUITY UPLC® C4 BEH300, 
1.7µm, 2.1×150 mm 

 
Informatics: 
BiopharmaLynx™ ver 1.3 

application manager 
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Figure 1. Waters biopharmaceutical LC/MS system:  ACQUITY UPLC® LC, 
Xevo™ G2 QTof/Synapt G2 HDMS, and BiopharmaLynx Informatics 

CONCLUSIONS 

 Fast mapping of disulfide linked peptides has been 

achieved using LC-MSE methodology coupled with 

BiopharmaLynx informatics 
 

 Assignment of disulfide bonded peptides is automated, 

based on accurate MS measurement and confirmed by 

elevated-energy MSE fragmentation data  
 

 Effective sample preparation in combination with robust 

analytical workflow facilitates routine analysis of disulfide 

bonded peptides within a non-reduced peptide map 

 

 Automatic detection and confirmation of both expected 

and scrambled disulfide bonded peptides have been 

achieved in a same workflow. 

 Global analysis 
 
 Minimize bias/selection of ions 

(Improved Reproducibility) 
 
 Qualitative and quantitative 

data from one analysis  

Collision Energy Alternates: 
MS:  Low (5ev) 
MSE: Elevated (15   45eV) 

+9

+8

+7

+6

+10

+11

1185.15

Control: 20100806_UCA_064_mab_LysC_04.raw

3.4368 90.1586
Retent ion Time (mins)

10 20 30 40 50 60 70 80

%
 (

m
ax

 =
 2

90
40

00
.0

 C
ou

nt
s)

0

25

50

75

100

2:K16-2 :K21
46 .36

1:K7-1:K13
48 .71

2:K7-2:K8
76 .73

2:K7-2:K8-9
74 .18

2:K27-2 :K31
40 .81

1:K1-1:K4
70 .59

2:K1-2:K5
66 .93

53 .27

50 .15

51 .53

37 .65

30 .31

71 .04

34 .63
17 .70

27 .36

T

Min Intensity Threshold : 0 counts

SYNAPT G2 QTof data processed by BiopharmaLynxTM displaying 
MS and MS/MS (MSE) information. Fragment ions (b/y ions) are 
identified and listed in the Peak Match Data Table.  

Fragment ions (b/y ions) are identified and displayed in 
BiopharmaLynx to validate MS peak assignment of disulfide 
pairing. 

Identify and Confirm Disulfide Pairing using LC-MSE Data: 
Peptide Table Showing the Assignment of S-S Linked Peptides  

The combination of high resolution TOF MS with wide dynamic range 
enables the detection of larger disulfide bonded peptides 

Automatic Annotation of the MS and MSE Data for Fast Identification 
and Confirmation of Disulfide Bond Linked Peptides 

Method Setting for Identification of Scrambled Disulfide Bonds 

LC‐MS TIC

LC‐MSE TIC

Lys‐C Digest
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An Illustration and  Comparison of Scrambled Disulfide Linkages 
Identified from Digests with and without Alkylation  
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