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Abstract 
 
Matrix-Assisted Laser Desorption/Ionization Time-of-Flight Mass Spectrometry (MALDI-TOF MS) has 
become a cornerstone technology in modern microbiology. Its implementation within veterinary diagnostics, 
specifically through the Bruker MALDI Biotyper Sirius One system at the ROVETEMERG platform, provides 
a rapid, high-throughput, and cost-effective method for identifying a wide spectrum of bacterial and fungal 
pathogens. This article delineates the analytical workflow—from sample preparation and matrix co-
crystallization to spectral acquisition and bioinformatic interpretation—and evaluates its performance in a 
veterinary context. The technique's reliance on conserved ribosomal protein profiles generates species-specific 
molecular fingerprints, enabling reliable taxonomic identification. The integration of proprietary Bruker 
libraries with public health databases like CDC MicrobeNet significantly enhances the detection of rare, 
emerging, and zoonotic pathogens. Furthermore, an analysis of identification data from 2024-2025 reveals a 
microbial prevalence profile dominated by Escherichia coli (3249 identifications), followed by other 
significant veterinary pathogens such as Proteus mirabilis and Staphylococcus aureus. The platform's 
demonstrated efficacy in routine diagnostics, outbreak investigation, and antimicrobial stewardship 
underscores its pivotal role in advancing veterinary medicine and strengthening One Health surveillance 
systems. 
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INTRODUCTION 

 
Mass spectrometry (MS) represents a 

paradigm shift in microbiological diagnostics, 
enabling pathogen identification based on intrinsic 
molecular signatures rather than phenotypic 
characteristics or nucleic acid amplification. 
Among MS techniques, Matrix-Assisted Laser 
Desorption/Ionization Time-of-Flight Mass 
Spectrometry (MALDI-TOF MS) has emerged as 
a leading proteomic technology, capable of 
generating highly reproducible protein mass spectra 
that serve as species-specific molecular fingerprints 
(Singhal et al., 2015). 

The diagnostic challenges in veterinary 
medicine are characterized by exceptional pathogen 
heterogeneity, ranging from Streptococcus spp. in 
bovine mastitis to dermatophytes in companion 
animals, and 
from Nocardia and Rhodococcus species in 

 
1 ”Ion Ionescu de la Brad” Iasi University of Life Sciences, Faculty of Veterinary Medicine, Iasi.  

wildlife to opportunistic environmental molds. The 
ability to identify this diverse array of organisms 
through conserved proteomic patterns offers 
decisive clinical and epidemiological advantages 
(Bizzini & Greub, 2010). 

At the ROVETEMERG research platform, 
MALDI-TOF MS diagnostics are performed using 
the Bruker MALDI Biotyper Sirius One system. 
This implementation supports high-throughput 
identification of bacterial and fungal isolates, 
facilitating rapid diagnostics, surveillance of 
emerging pathogens, and research activities aligned 
with the One Health initiative. 
 

ANALYTICAL WORKFLOW 
 
Sample Preparation and Matrix Co-
crystallization 
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