NEW DICTIONARY APPROACH FOR THE ISOTOPIC DECONVOLUTION
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In the context of proteomic analysis, the superposition of the isotopic patterns of different peptides, in different charge-states can produce MS spectra difficult to decipher, in particular in MS/MS top-down approaches. A robust analysis of such spectra is still an open
question in the presence of crowded spectra presenting an important spectral overlap and poor resolution. The problem can be expressed as a convolution, however this is an "ill-posed” problem notoriously difficult to resolve. In addition, the large size of the MS data
requires the usage of efficient data processing algorithms, able to handle efficiently the large data sets involved. The MaxEnt approach has long been used to solve this deconvolution problem. We present here a new approach, using a convex optimisation based on proximity
operators. It implements the efficient ¢; regularization which converges rapidly. Our method resolves the isotopic deconvolution problem using a dictionary concept via the averagine model. The size of the problem is circumvented by a Fourier Transform based convolution
and the use of a Primal-Dual convex algorithm. An application of this method from MS/MS and 2D-FTICR spectra will be shown.
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Penality approach:
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minimize f1(x) subjectto |Kx—y| <7 (3) 200
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e 7: a parameter depending on the noise characteris-
t1cs

e /1: the regularization function chosen according the
sparsity of x.

Dictionary-based approach:

We build the dictionary K where:

K = (Kj)i<icy and K; = D(m; 50 2 (4)

Functional approximation:
We propose to approximate the dictionary K by a

function K : [0, +oo[Y = RY based on Fourier ap-
proximation of the linear function x — Kx such that: /1D & 2D deconvolution of isotopic masses of proteins = Generalization of our approach to process any complex mixture.
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e F ! the inverse Fourier Transform, 7;: the aver-
age mass on the j-th window on the mass axis, z;: 1ts
charge and x;: the j-th window of x.
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