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Introduction:

In conventional bottom-up proteomics studies, proteolytic digestion is
a decisive step of the analysis process. Ultrasonic (US) or microwave technologies
have been used in enzymatic digestion [1,2]. In ultrasonic process, amount of
energy and efficiency brought by cavitation effect, can significantly improve
protein quality digestion and reduce preparation time.
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Here we show that ultrasonic treatment could help for the completion

of enzymatic proteolysis on raw or fixed amyloid biopsy samples (a disease where
insoluble deposits of specific proteins occur in tissues) [3]. Diagnosis of different
amyloidosis’ classes mostly relies on histochemical approaches but can be

inconclusive on certain cases. Subtyping has been recently demonstrated combining
laser micro-dissection (LCM) and mass spectrometry [4].
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*Proteolytic peptide mixtures are analyzed by nanoLC-MS/MS.

*Data interpretation. Thirty six proteins associated to
amyloidosis are considered in this study. Only one isoform is
listed for each group, and only proteins validated and annotated
in SwissProt, are considered. Abundances of the protein are
evaluated according to (5) taking into account the area of the
three most intense peptides.

*Unidentified species are given the minimum area that could be
detected. Only biopsies exhibiting a relative abundance >1% and
containing Apolipoprotein E and Serum amyloid P component
(common to all amyloid deposits) are considered as potential
amyloid candidate. Finally amyloidosis are classified according to
the relative intensity of the 36 proteins.

Results: Data for various tissues are compared with
immunohistopathology results using antibodies for amyloidosis
diagnosis. One significant examples from ASGB with 2 pathologies
illustrate our results.
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=> For biopsies in Fig 6 , the results are negative for ALk and ALA, and
positive for (d) TTR and (e) AA respectively, using both techniques. ApoE
and SAMP were also detected unambiguously among the major
compounds (fig 6 d,e).
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Conclusions & Perspectives:

=> Ultrasonic tryptic treatment allowed performing subtyping of
amyloidosis

\_

Ultrasonic treatment greatly minimized preparation time (from treatment to acquisition, less than two days are necessary) and reduced sample quantity.

Combined with LC-MS/MS, it opens the way for an accurate amyloidosis diagnosis and subtyping directly from clinical samples and allows most of the time avoiding the LCM step (which
could be time-consuming). This is of particular interest for classes that could not be distinguished by the classical histochemical analysis or identifying new amyloidosis.

Our next step will be to expand and validate our approach to different amyloidoses and tissues with clinicians. In order to increase cohorts for a realistic clinical application we intend to
automatize the first step. Miniaturization is required to decrease sample consumption of the first treatment (only 10% of the sample is actually analyzed).

Specific approaches targeting isoforms interest are currently under analysis with parallel reaction monitoring (PRM / QExactive, Thermofisher scientific) and Selected reaction

monitoring (SRM / TSQ Vantage, Thermofisher scientific) experiments (POSTER P273 session2).
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