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Tab1 Results of measured

: IL-2, TNFa, GM CSF ,INFa,,,CaM
nNOS . N
1.

molecular weights( MW) by matrix assisted laser desorption

ionization time of flight mass spectrometry( MALDI TOF MS) for nomn glycoproteins

Theoretical MW

Measured MW Relative error

Protein Number of amino acid (x10°2 o) (x10°2g) ( %)
IL-2 1347 2.6 2.6 0.8

GM CSF 127 2.4 2.5 5.56
TNF-a 158" 2.9 2.9 0.18
nNOS 199° 3.7 3.7 0.26
IFNa,, 166" 3.2 3.2 0.79
Ca M frag ment 95 1.8 1.8 0.05

" An additional methionine in NH,-terminus . IL-2: interleukin 2; GM CSF: granulocyte

macrophage colony stimulating factor; TNF-a:

tumor necrosis factor a; nNOS : neural nitric oxide
synthase ; IFN-ay, : interferon ay, ; Ca M: calmodulin .
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Fig 1 MALDI- TOF MS of interferon a,, .

[ MH]™ : Molecular ion; [ mMnHJ*" : Multiply
charged monomer or oligomer, the same below .

Tab2 Results of measured molecular weights
(MW by MALDI- TOF MS for glycoproteins

. Number of  Measured MW Content of
Protein . . _ 20
amino acid (x10" 7 g) carbohydrate( %)
EPO 166 4.7 35.7
IF Nq 166 3.4 5.2
BSE - 3.7

EPO: erythropoietin ; BSE: bovinese men extract .
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Fig 2 MALDIF TOF MS of bovine semen
extract .
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Fig 3 MALDI- TOF MS of protein mixtures .
M: myoglobin; L: g-lactoglobulin; C: carbonic

anhydrase I1; B: bovine serum albumin.
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Fig 4 MALDF TOF MS of mixtures containing

cal modulin .
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Fig 5 MALDI-TOF MS of calmodulin

frag ment .
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APPLICATION OF MATRIX ASSISTED LASER DESORPTION
IONIZATION TI ME OF FLIGHT MASS SPECTROMETRY ON
THE QUALITY STUDY OF BIOMACROMOLECULES
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ABSTRACT The experimental conditions of matrix-assisted laser desorption/ionization time of

flight mass spectrometry ( MALDI- TOF MS) in the analysis of proteins and glycoproteins were studied
and were used to analyze the molecular weights and purity of nine recombinant bioactive proteins , such
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as interleukin 2 , tumor necrosis factor a, granulocyte- macrophage colony stimulating factor, interferon
Oy , interferon q , erythropoietin, calmodulin and its fragments, neural nitric oxide synthase , and a
natural protein extracted from bovine semen. It was also applied to determine the objective protein and
calmodulin in an unknown mixture. In addition, the single ingredient in protein mixtures was
characterized by the MALDIF TOF MS. The results showed that the technique of MALDF TOF MS
can be employed to determine the quality of recombinant and natural proteins effectively and
accurately .

KEY WORDS  Matrix-assisted laser desorption/ionization time of flight mass spectrometry ;
Proteins ; Molecular weight





