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embodiment the polypeptide in the samples is reduced and the free sulfhydryl 
residues are carboxymethylated prior to the incubation with the protease. 

The samples are all treated separately, i.e. individually and not as mixture, in the 
steps according to the methods as reported herein. In one embodiment the samples 

5 are treated individually in the reducing step, the incubating step, and the analyzing 
step. In one embodiment the method is a method for high throughput 
determination. 

In one embodiment the samples are incubated for 16 hours to 18 hours with the 
protease and immediately thereafter formic acid or trifluoro acetic acid are added. 

10 In a further embodiment the samples are incubated for 4 hours with the protease 
and immediately thereafter formic acid or trifluoro acetic acid are added. 

One aspect as reported herein is a method for determining a polypeptide with a 
mutant amino acid sequence, characterized in comprising the following steps: 

a) providing at least two samples of the polypeptide, 
15 b) incubating the samples each with the same protease, 

c) analyzing the incubated samples by a two dimensional data analysis 
using a combination of a reversed phase liquid chromatography 
separation and a mass spectrometry analysis and/or MS/MS analysis, 

d) defining the data set obtained with one sample in step c) as reference 
20 sample and comparing the data sets obtained with the other samples in 

step c) with the data set of the reference sample, whereby every amino 
acid sequence difference with a ratio of more than 3 of the intensity of 
the sample mass spectrum signal to the intensity of the reference mass 
spectrum signal is an amino acid sequence mutation of the polypeptide 

25 and thereby determining a polypeptide with a mutant amino acid 
sequence, wherein the m/z frame width is 1,6 or more for pattern 
coroparisondeteBffl-Beet—is—ge~ amino aeid—sequence- -HHi-tatieB—e£-#*e 

aB3ria©-«eid-seq«eftee-. 

the--petypepti4e^efflpi4ses-4fe«-«aallest-«effl;beF-ej-aiaifie-a6M-seqeeft©e--fiHrtatieBS 
ef-a]^rosessed-safftptes--ef--wMiH;espe6t-4e--a--fefeFence safffple-^f-yed^temjeed 
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In one embodiment the provided cell is selected from a transiently transfected cell, 
or a stable transfected cell, or an immune cell obtained from an animal after 
immunization. 

Aaether aspeetr-asn^epofted herek^4sr-ar-m«feedr-4ef--p¥edacing-aii' iiiMMa^glefariift 
5 eefiipmfflg-tha-steps-elf 

a ) pm4d»g~--ai-4east-4we-ee!ls--eefflp4sffig-fi-4»ete 

b ) s»gte~depesMag--afidH3«M¥a^ 
e) pei#>fflHf>|^--ffl«#i©d-«ee©fdingr4a-T®y-e»^ 

10 d) seleefog—a—e@H—fHwfae»g—an—ffl^wHeglebuiift;—whereby—the 
—eefaprises—the—smallest—-mffttfee?—e#---a®iae—at-id 

sequ^H©e-fR-uta#efifHW#iM©speette~a7^^ 
e ) eutewting-the-eel^ 
f ) pfeAieifigr4fee~jpe}ypepti4e~%y-feew^ 

15 ef4he-e«l#¥atw^^ 
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Patent Claims 

1. A method for determining a polypeptide with a mutant amino acid sequence, characterized 
in comprising the following steps: 
a) providing at least two samples of the polypeptide, 
b) incubating the samples each with the same protease, 
c) analyzing the incubated samples by a two dimensional data analysis using a 

combination of a reversed phase liquid chromatography separation and a mass 
spectrometry analysis and/or MS/MS analysis, 

d) defining the data set obtained with one sample in step c) as reference sample and 
comparing the data sets obtained with the other samples in step c) with the data set of 
the reference sample, whereby every amino acid sequence difference 4etee»»e€i4s 

The-iaethed-aeeefdtag to- elaigi-4T-6h8ra£teHge4-ifl-4hal-^¥efyi-agMae--aeM-^eqH-eflee 
di#efe»ee-with a ratio of more than 3 of the intensity of the sample mass spectrum 
signal to the intensity of the reference mass spectrum signal is an amino acid 
sequence mutation of the polypeptide and thereby determining a polypeptide with a 
mutant amino acid sequence^, 

3n Th«-^««#i()4~a6€eFdia#-4©-aBy~e»e-€>iNlie--pfe6editig~64aifH%-6fea«etef4ged--ie--;|}iat 
wherein the m/z frame width is 1.6 or more for pattern comparison. 

42. The method according to afiy-efte-€#Ae^feeectiag-claims 1 farther comprising a step: 
e) determining the identity and position of the amino acid mutations in the amino acid 

sequence by MS/MS analysis. 

53. The method according to aey-ea&-el^jae^Feee#m^claims 1 or 2, characterized in that a 
further sample is provided which comprises the polypeptide spiked with the polypeptide 
with a known amino acid sequence mutation and the further sample is incubated and 
analyzed and compared in addition to the provided samples. 

64. The method according to any one of the preceding claims, characterized in that the 
analyzing is performed at a pH value of less than pH 8.0 and at a temperature of less than 
40 °C. 
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35. The method according to any one of the preceding claims, characterized in that the samples 
are provided in a tris (hydroxymethyl) aminomethane buffer. 

S6. The method according to any one of the preceding claims, characterized in that the 
incubating of the samples with a protease is a cleavage of the polypeptide by the protease 
in amino acid sequence fragments of from 3 to 60 amino acid residues in length. 

97. The method according to any one of the preceding claims, characterized in that the 
comparing in step d) is performed with the data of one or some or all MS charge states. 

+08. The method according to any one of the preceding claims, characterized in that the 
polypeptide is an immunoglobulin, immunoglobulin fragment or immunoglobulin 
conjugate. 

44-9. The method according to any one of the preceding claims, characterized in that the samples 
are incubated for 16 hours to 18 hours with the protease and thereafter formic acid or 
trifluoro acetic acid are added. 

1210. The method according to any one of claims 1 to 408, characterized in that the samples are 
incubated for 4 hours with the protease and thereafter formic acid or trifluoro acetic acid 
are added. 

4411. The method according to any one of the preceding claims, characterized in that the 
comparing comprises overlaying of the mass spectrometric total ion chromatogram (MS-
TIC) of the reference sample and each of the other samples to be analyzed, 
whereby the intensity ratio of all overlapped and aligned masses is calculated, 
whereby peaks with a ratio of more than 10 are evaluated for being an amino acid sequence 
mutation. 

4412. The method according to any one of the preceding claims, characterized in that the 
comparing comprises in addition comparing the DNA translated proteolytic fragment 
peptide pattern of the theoretical amino acid sequence and the total mass spectrometry ion 
chromatogram (MS-TIC) of the sample to be analyzed, and amino acid sequence mutations 
are identified by adding to or substracting from, respectively, each calculated theoretical 
mass of the theoretical amino acid sequence the mass differences resulting from a nucleic 
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acid mutation, deletion, or insertion in a base triplet (codon) with an amino acid change. 
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