3rd International Top-Down Proteomics Symposium

Contribution ID: 12 Type: Oral Presentation

Revealing Functional Proteoforms by Native
Top-Down Proteomics

Tuesday, August 26, 2025 4:20 PM (25 minutes)

Native mass spectrometry (nMS) measures proteins and complexes that are functionally relevant to biology.
Top-down proteomics (TDP) reveals identification, sequence, and proteoform information. The combination
of these platforms, native top-down proteomics (nTDP), could be ideal for understanding how proteins in-
teract with other proteins (and ligands and cofactors), identifying unknown proteoforms, and gain informa-
tion on their function at near physiological conditions. We are developing a nTDP workflow based on data
independent acquisition (DIA) without on-line chromatographic separation to address two microbial-based
projects. Understanding the host-pathogen interface is key to combating antimicrobial resistance. For un-
fractionated secretomes of model Gram+ pathogenic bacteria, Corynebacterium diphtheriae, a single direct
infusion revealed more than 370 unique masses. We identify more than 70 proteoforms, including novel viru-
lence factors and complexoforms reaching 300 kDa. A functional proteomics platform based on slow mixing
mode (SLOMO) and DIA-proton charge reduction (PTCR)/higher-energy collisional dissociation (HCD) was
developed to determine how they acquire iron during infection. For the second project, we apply nTDP to elu-
cidate the structure and composition of the cellulosome, a massive (0.5-2 MDa), self-assembling, multi-enzyme
complex with potential implications to the carbon cycle and sustainable biofuel production. Its function is to
break down lignocellulose and other biopolymers. To date, little is known about the specific structure and com-
position of intact cellulosomes. Preliminary nMS of putative Clostridium thermocellum cellulosomes reveals
highly complex spectra. By applying electron-capture charge reduction (ECCR), masses in the 100-300 kDa
range were deconvolved. For a 184 kDa complex detected, HCD-based nTDP identified it as a homohexamer
enoyl hydratase (29 kDa monomer) complex.

User consent

yes

Author: LOO, Joseph (UCLA)
Presenter: LOO, Joseph (UCLA)

Session Classification: New Frontiers in Life Sciences - Entering the Proteoform Era



