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 The field of therapeutic antibodies has been growing 
exponentially in the past few years. Antibodies and their 
derivatives are thought to constitute twenty five percent of 
therapeutics in development. Mass spectrometric analysis 
of antibodies and other intact proteins can provide valu-
able information about the global structure of the molecule. 
Reversed phase chromatography, size exclusion chroma-
tography, and ion exchange chromatography have all 
been successfully coupled to mass spectrometry for the 
analysis of intact proteins. Protein A affinity chromatogra-
phy is the most efficient method for the purification of im-
munoglobulins. We have developed an online Protein A af-
finity-MS method for the analysis of antibodies in crude 
protein extract. The coupling of Protein A affinity column to 
a mass spectrometer was achieved by using a modified 
mass spectrometry compatible mobile phase. The binding 
and washing buffer consisted of 50 mM ammonium for-
mate buffer. The elution of purified Antibody was brought 
about by using 1 % formic acid. The eluent was then ana-
lyzed online with a QTOF instrument after post column ad-
dition of acetonitrile. We show the application of this 
method to the analysis of glycosylated and non-
glycosylated IgG1 from crude ascites fluids. This method 
should be a valuable tool for the global analysis of mono-
clonal antibodies during large scale fermentation. 
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• Mobile phase modifications can be effectively used for the 

coupling of Protein A affinity chromatography to mass spec-
trometry. 

• The absence of IgG in flow through fractions indicates that it 
is well retained on the protein A column in 50 mM ammo-
nium formate. 

• Protein A Affinity-MS is an effective tool for the study of  
• glycoform profiling in monoclonal antibodies during  
    production.  

Figure 1: Schematic of Protein A-MS method. 
The schematic of online protein A-Affinity MS is shown in fig-
ure 1. The initial loading and washing is carried out in ammo-
nium formate buffer with pH around 7. A more conventional 
phosphate buffer can also be used in this step when the effluent 
is diverted to waste. The elution is achieved with 1% formic and 
the eluent directly analyzed with MS after a post column addi-
tion of acetonitrile. 
 

Figure 2: Online Protein A-MS of Monoclonal IgG 2 
 

Figure 3: Analysis of deglycosylated IgG using Protein A-MS 
On-line protein A-MS was also a useful tool for the analysis of 
IgG deglycosylation. The charge distribution (A) and deconvo-
luted spectrum (B) of deglycosylated IgG1 is shown. A peak for 
lysine variant in IgG can also be seen in B. For detail analysis of 
IgG deglycosylation please refer to poster# P-71-Th 
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MS Conditions: 
-Source = ESI(+) 
-Capillary (kV) = 3.3 
-Cone (V) = 30 
-Temperature (ºC) 
 -Source = 150 
 -Desolvation = 425 
-Gas Flow (L/Hr) 
 -Cone = 50 
 -Desolvation = 500 
-Scan Mode 
-Collision Energy = 10 
HPLC Conditions: 
Buffer A: 50 mM ammonium formate 
Buffer B: 1% formic acid  
Flow Rate = 0.3 ml/min 
Post Column Buffer: 100% ACN at the flowrate of 0.1 ml/min 

System Components 

B) De convoluted Mass spectrum of the flow through peak. 
Deconvoluted mass spectrum of the flow-through peak is shown 
in Figure 2B. Several peaks varying in molecular weight can be 
observed. The major peak has a molecular weight of 65,973 
which agrees well with the molecular weight of albumin. No 
peak is observed at around 150,000 Daltons indicating that 

Protein A/G

Waste

MS
50 mM 
Ammonium 
formate

Step 1 

Loading & Washing

Protein Impurities 
 

IgG1 

Loading Elution 

A) Total Ion Chromatogram 
On-line protein A-MS of crude ascites containing IgG1 is 
shown in Figure2A a flow-through peak possible containing 
non IgG protein impurities can be seen at the retention time of 
4.50 min. A smaller peak for IgG can also be seen eluting with 
1% formic acid. 
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Figure 2: continued 

C) Mass Spectrum of the peak eluted in high formic. 
The MS spectrum of the IgG peak is shown in Figure 2C. A ho-
mogenous charge distribution pattern can be observed which 
corresponds to that of IgG 1. 

D) Deconvoluted Spectrum of the peak eluted in high formic. 
The deconvoluted spectrum of the charge envelope from Figure 
2 C is shown. The molecular weight of 149926 corresponds 
well to the G0/G0 isoforms of IgG several other glycoforms of 
IgG can also be observed. For detailed analysis of IgG iso-
forms please refer to poster # P-71-Th 
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A) Mass spectrum of deglycosylated IgG. 
 

B) Deconvoluted spectrum of deglycosylated IgG. 
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