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MOTIVATION. Amyloidoses are a group of diseases caused by tissue deposition of misfolded proteins as amyloid
fibrils. In the systemic forms, amyloid deposition is widespread and associates with severe dysfunction of the
involved organs [1]. Precise typing of amyloidosis, i.e. identification of the protein constituting the deposits, is the
key for establishing a proper treatment, a correct clinical management and prognosis assessment. AL
amyloidosis is the most common systemic form in Western countries and it is caused by deposition of
monoclonal free immunoglobulin light chains (LC), produced in excess by bone marrow plasma cells.
Immunoglobulin light chains are ~22-25 kDa proteins that, under normal circumstances, associate to heavy
chains to form intact antibodies.

METHODS. The proposed method consists of the following three steps: the database processing, the peptides analysis and the subgroup identification.

RESULTS. The proposed method was tested on a dataset of 20 MS spectra obtained from 10 patients. The results achieved using the proposed method were
compared with the identifications obtained by a standard method such as that implemented in MsPI, considering the same protein database. MsPI is a Perl
software tool for protein identification through PMF approach [5]. cDNA sequencing has been considered as correct.
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Light chains are constituted by two structurally and biologically distinct domains: a constant region (CR), which distinguishes the LC in two main groups or
isotypes (κ and λ) and shows little or no amino acid variation within the same isotype, and a variable region (VR), which, instead, profoundly differs also
within the same LC and determines the antigen binding and the biochemical properties [2]. This translates into the fact that thousands of different light
chains exist.
The existence of homologies in sequence of VR, especially in FR1, provides the basis for classification of LC into multiple subgroups or families [2].
Assignment of the LC gene family is thus obtained by alignment of the full length nucleotidic sequence with germline sequences deposited in databases, but it
is both time consuming and rather invasive.
In contrast, proteomic analysis allows the direct investigation of small amounts of a given protein, based on mass spectrometry (MS). The presence of
variations in sequence of VR makes the search of the MS data in protein databases very difficult, because the primary structure of the light chain obtained
from a patient rarely overlaps properly with the annotated sequences [3, 4].
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Compared with gene-based methods, the use of
proteomics to assign each LC to its subgroup
allows a significantly easier biological sample
acquisition, wider applicability of the analysis
and more direct investigation of the involved
species. Considering that proteomic analysis of
tissues is becoming the new standard in
diagnosis of amyloidoses [6], this method could
find wide clinical applicability.
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oxidation of methionine (+15.99)
pyro-Glu from glutamine (-17.03)
deletion of the first amino acid

Mass tolerance: 0.3 Da
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