plex Tracker Analysis Software

Introduction

No need to change your acquisition software; CovalX's Complex
Tracker imports files from any standard MALDI-ToF instrument.
After import, the data are managed as projects to statistically
evaluate the presence of non-covalent complexesin the samples.
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Complex Tracker allows one to import Mass Spectrometry
data generated using the acquisition software of
Bruker, Shimadzu or AB Sciex MALDI-TOF instruments.

Project Manager

With Project Manager, a large number of paired [control/cross-
link] spectra can be evaluated on the same screen. These can
be imported in bulk for rapid comparison of several protein
complexes at once. When Project Manager is used together
with the Complex Detection and Automation features, it can
provide rapid analysis of numerous protein-protein interactions.

Complex Detection

The Complex Detection Evaluation tool statistically calculates
the presence of a specific complex in the sample analyzed. Go
from a pair of raw data spectra to a list of complexes in one click.

Automation

The Automation feature will detect subunit species from the
control spectrum, overlay the control and cross-link spectra,
correct the cross-link spectra automatically, detect unique
protein interactions from the cross-linked spectra and identify
most likely stoichiometries of the interacting proteins based
upon the subunit peaks identified. Used together with the project
manager tool this can rapidly process larger multiple interactions.

Project Manager

Complex Detection Evaluaton tool

Immunocomplex Interaction Analysis

The Complex Tracker software works by a user first providing
a ‘Control" spectrum of the protein sample without any cross-
linking chemistry applied. Under these conditions any non-
covalent interactions will dissociate and only the individual
proteins will be detected. Shown in Figure 1A is a High-Mass
MALDI MS spectrum of the immunocomplex before cross-
linking showing peaks due to the SARS-CoV-2-NP antigen
(46.7 kDa) and an antibody (145.7 kDa) anti-SARS-CoV-2-NP.
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Second, the user provides a ‘Cross-link’ spectrum
where the proteins are stabilized using chemical cross-
linking reactions such as the CovalX cross-linking kits
(K50, K100 or K200). These cross-linking conditions
will retain any non-covalent interactions by chemically
stabilizing the protein complexes before high-mass
MALDI detection. Figure 1B shows a spectrum obtained
after cross-linking using the K200 MALDI MS Analysis
kit. Dimers of SARS-CoV-2-NP are detected interacting
with the mAb anti-SARS-CoV-2-NP up to m=508.9 kDa.

Finally, to confirm the stoichiometry of the protein
interactions detected, the software compares the
‘Control" and the ‘Cross-link’ measurements by first
correcting the masses of the cross-link sample to
represent the non-cross-linked masses detected in
the control spectra. The corrected control spectra
and cross-linked spectra can then be directly overlaid
and compared in the software for stoichiometry
analysis. Figure 1C shows an overlay of the Control
spectrum (Figure 1A-Blue) compared with the
corrected Cross-linked  Spectra (Figure 1B-Red).
After correction, the immunocomplexes, [2 SARS-
CoV-2-NPemADb] and [4 SARS-CoV-2-NPe2mAb] are
detected at m=240.4 kDa and 482.3 kDa, respectively.

Multi-protein Complex Stoichiometry

The Complex Tracker software can also be utilized to
analyze protein complexes formed between multiple
proteins. In Figure 2, a sample of five different proteins
labeled A, B, C, D & E was analyzed by high-mass
MALDI MS without cross-linking (Figure 2A; Control).
After cross-linking, the same sample was analyzed
by high-mass MALDI MS (Figure 2B; Cross-link).
Using Complex Tracker, the control and cross-link
spectra were overlaid and the stoichiommetry of the
complex automatically determined at m=402.6 kDa,
corresponding to a stoichiometry of [AsBeCe2DeE].
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Figure 1. Complex
Tracker protein
interactions analysis of
the protein complexes
formed by the antigen
SARS-CoV-2-NP and an
antibody anti-SARS-CoV-
2-NP
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Figure 2. Complex Tracker protein interactions analysis of a protein complex composed of five different protein subunits.
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