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A Novel LC-MS System Solution for High Performance Routine Characterization of Protein 
Biopharmaceutical 

Asish Chakraborty, Weibin Chen, StJohn Skilton and Jeff Mazzeo 
Waters Corporation, Biopharmaceutical Sciences, 34 Maple Street, Milford MA 01757, USA 

Waters biopharmaceutical LC/MS system:  ACQUITY UPLC® LC and Xevo™ G2 
QTof MS 

Reduced LC/MS of IgG 

CONCLUSION 

 High performance routine characterization of intact 

proteins and peptide maps 

 No compromise LC/MS performance 

 Featuring 

Waters ACQUITY UPLC® LC System 

ACQUITY UPLC Columns (1.7µm particles) 

ACQUITY BEH200 SEC, 1.7 µm x300 mm 

Xevo™ G2 QTof Mass Spectrometer 

BiopharmaLynx™ informatics 

 Ideal for characterization of: 

Intact Proteins 

Peptide Mapping 

 

 Advance characterization of peptides with MSE 

enabled with BiopharmaLynx 

 Complete solution (work flow) tightly integrated 

LC/MSE PEPTIDE MAP 
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LC/MS of 
HC/LC 

Desalting 
column, 0.2 
ml/min, 80 °C 

General LC/MS Work Flow 

Sample Prep 
RapiGest SF 

Liquid Chromatography 
ACQUITY UPLC 

Mass Spectrometry 
Xevo G2 QTof 

Separation 
ACQUITY Columns 

Informatics 
BiopharmaLynx 

C4 column, 
0.2 ml/min, 
80 °C. 

C18 column, 
0.2 ml/min, 
65 °C. 

BiopharmaLynx processed Peptide Maps showing 
automated annotation of chromatographic peaks. 

ABSTRACT 

 All too often high performance combined with routine 
analysis methods result in a compromise in system 
performance. This work will illustrate how one can 
obtain high-performance in a routine manner without 
compromises. 

 

 This LC/MS system and methods will be demonstrated 
with intact proteins and peptide maps from antibodies 
and recombinant proteins. The value to a work-flow of 
an optimized LC, columns, MS, and software for data 
analysis will also be presented. 

INTODUCTION 

 Comprehensive characterization of biopolymers as drug 
candidates is a requirement for safety and regulatory 
agencies.  

 

 LC/MS of proteins and peptides is a powerful method 
for characterization. 

 

 The ability to reproducibly generate and interpret high 
quality LC/MS data in a timely manner is challenging. 
This is often hindered with the lack of tools addressing 
a complete work flow. 

 

 This poster outlines a complete set of work flow tools 
for time efficient high performance LC/MS and  SEC-MS 
characterization of proteins and peptides. 

QuanTof ™
Hybrid ADC Detector 

QuanTof ™
Hybrid ADC Detector 

SEC-MS of 
Intact, HC/LC 

EXPERIMENTAL 

Peptide 
mapping 

SEC column, 
0.2 ml/min, 
RT. 

INTACT LC/MS of IgG 

Reduced SEC/UV/MS of IgG 

SEC/UV/MS of IgG 
Intact and Reduced Mixture 
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TIC 

INTACT IgG 
Deconvoluted Mass Spectrum 
 processed by BioPharmalynx  

•Global Analysis (Accurate Mass) 
  
•Minimize bias/selection of ions  
 ( Reproducibility) 
 
•Qualitative and Quantitative 

data from one analysis 

Collision Cell Energy Alternates: 

MS: Low (5 eV) 

MSE: Elevated (15 eV 45 eV)

Collision Cell Energy Alternates: 

MS: Low (5 eV) 

MSE: Elevated (15 eV 45 eV)

TIC 

TIC 

LC/MS 
Low Energy 

LC/MSE 
High Energy 

LC/MSE Tryptic Peptide Map of humanized IgG showing 
TICs of low  and elevated energy channels. 
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Mass Error Distribution (PPM)
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Peptide Maps Mass Accuracy 

Measured Mass Accuracy for Peptide 
THTCPPCPAPELLGGPSVFLFPPKPK over 96 hrs
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In-Spectrum 4-Order Dynamic range 

Peptide: 
IYPTNGYTRIYPTNGYTR  

 

Peptide: 
IYPTNGYTIYPTNGYTRR  

MassPREP™ Micro desalting column 
2.1×5 mm, 20 µm, 1000Å  

p/n:176001519 

ACQUITY UPLC™ BEH300 C18 1.7 µm 
2.1×150 mm Column,  

p/n:186003687 

ACQUITY UPLC™ BEH200 SEC 1.7 µm 
4.6×300 mm Column,  

p/n: 186005226 

ACQUITY UPLC™ BEH200 SEC 1.7 µm 
4.6×300 mm Column,  

p/n: 186005226 

ACQUITY UPLC™ BEH300 C4 1.7 µm 
2.1×50 mm Column,  

p/n:186004495 

Humanized IgG 

Gradient:  
26.5-30.5% B in 8 min 
A: 0.02% TFA in Water 
B: 0.018% TFA in ACN    

Mobile Phase:  
0.1%TFA, 0.1% FA in 30% ACN 

Mobile Phase:  
0.1%TFA, 0.1% FA in 30% ACN 

TIC 

TIC 


