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Introduction 1

Native mass spectrometry (native MS) has the unique ability to directly observe a wide range of non-covalent biomolecular complexes formed of proteins, DNA/RNA,
small molecules..., while covering a wide range of applications (dynamics, stoichiometry, affinity binding,...). So far, the go-to ionization method for native MS has been
electrospray [1-3]. Recently, we developed a new native MS MALDI method using liquid spots called Native Liquid MALDI (NALIM). The success of this method relies
mainly on a liguid matrix that enables the gentle transfer of complexes in the gas phase while avoiding the transition through the solid state, which is the basis of classical
solid-spot deposition methods. By using a soluble heterodimer, we demonstrated the proof-of-concept of this new native MALDI method [4].

One of our research axes is to extend applications of native liquid MALDI MS methods to the observation of membrane protein complexes. Many of these molecular
assemblies have expected masses in the 100 - 300 kDa mass range. Moreover, in NALIM we mainly observe 1t and 2t charge states, the monocharged state being largely
predominant. Consequently, this type of application requires calibrant standards at high m/z ratios. As no commercial calibrant exists in this mass range, we decided to
produce our own calibrants, and started by investigating the usability of an immunoglobulin A as calibrant.

IgA: we focused our attention on this immunoglobulin as the predominant IgA forms are monomers and dimers. The monomers assemble in dimers via covalent binding with
the J-Chain. The mass of this glycosylated assembly is expected to be around 360 kDa. Thus, we envisioned that this mixture, after a deglycosylation step, could be a
potential calibrant covering a wide mass range in NALIM applications.

Objectives and means: find a suitable calibrant for high mass range applications in NALIM by optimizing biochemical preparation, matrix composition and
extraction delay.

Materials and Methods
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Results 1
We began by optimizing the extraction delay for these high molecular mass The biochemical preparation was further optimized by adding steps of
assemblies. concentration and/or buffer exchange.
At the beginning, deglycosylation was performed using PNGase F during 24h at Optimal parameters included 2M urea concentration and 24h of deglycosylation
37°C in soft denaturation conditions (1M urea). time at 37°C.
_ _ Mass determination
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chains (Lc). : PN When mixing sample and matrix, we can set different sample factor dilutions :
75 %{ g o - 1/2 -> 50 % matrix final concentration
o W v % - 1/4 -> 75 % matrix final concentration
Monomer - 2 Lc ; PN v
;; : 80 - 1H / i+ 50 % matrix e Spectra were recorded after
Monomer — %] - - i | deglycosylation and buffer exchange
2 60- }{» Vo N7 _ }{ }E E{ at a final IgA concentration of 0.55
€ | . ?% [ Delay=1700ns § o S L
Dimer — 4 Lc = o ¢ y T y s e A higher concentration of matrix
PN ;Eg '2.'20%\/ increases the dimer/monomer ratio,
_ 2 g G o mostly by increasing the dimers
20 - S y e o b }{ intensity. This effect is less marked
Dimer — 2 Lc : ant ! \%a(l matr‘;X < EE\ fLoCr species which have lost 1 to 3
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in the sample, we choose an (2017) more Lc are present. A literature search provides the ;_;“&'@
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