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MALDI-TOF mass spectrometry and WGS as supportive identification methods in fish bacteriology

Matrix-Assisted Laser Desorption Ionization – Time Of Flight Mass Spectrometry (MALDI-TOF MS) is a fast and

inexpensive technique used for microbial identification. It is based on the comparison of the ribosomal protein

mass profile of a tested strain to the reference database. Commercial databases often turned out to be insufficient

for isolates of veterinary and environmental origin, making species identification impossible. Until recently the

golden standard for bacterial identification was Sanger sequencing of the 16S rRNA gene, but in some cases it

can also be insufficient. Whole Genome Sequencing (WGS) enables identification of a full genome and thus, it is

the most efficient method of bacterial identification and characterization.

CONCLUSIONS

MALDI-TOF MS identification efficiency depends on the extent and variety of the user database. As shown

here, the application of WGS for MALDI-TOF database development and customization significantly increases

MALDI-TOF performance, enabling for reliable pathogen identification. There is still a need for an open

database that includes non-human bacterial species in attend to use MALDI-TOF as a routine veterinary

diagnostic technique.

Ten isolates collected from fish were characterized as Shewanella group using conventional methods (API tests).

Protein extracts for MALDI-TOF MS were prepared with the formic acid extraction protocol by Bruker. Mass

spectra were generated by MALDI-TOF AutoflexSpeed and compared to bacterial database (Bruker, Germany).

Isolates were further proceeded to genomic analysis: DNA was isolated and submitted for Sanger Sequencing

(outsourcing), whereas WGS was done in-house, using NexteraXT preparation kit and Miseq (Illumina, USA)

sequencer.

Method Results

MALDI-TOF MS 1 of 10 - S. baltica

16S sequencing 1 of 10 - S. baltica

WGS 3 genetic clusters

METHODS

RESULTS

Due to the database insufficiency, MALDI-TOF was initially able to identify only 1 of 10 isolates (S. baltica).

16S sequencing were inconclusive and only the above mentioned S. baltica showed highly consistent result.

WGS profiling differentiated three genetic clusters. Three of the 10 obtained Mass Spectrum Profiles (MSP) added

to the database were identified as S. xiamenensis, while 2 MSPs to S. oneidensis – none of the genera was initially

present in the reference database. Five remaining MSPs were observed in the strains clustered together and

temporarily assigned as Shewanella spp. (closely related to S. baltica).

GOAL

The study aimed to customize MALDI-TOF spectral database by using WGS and Sanger sequencing to improve

the identification of bacteria isolated from fish.
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Final results using combination
of the methods:
• 3 strains S. xiamenensis
• 2 strains S. oneidensis
• 5 strains Shewanella spp. 

(closely related to S. baltica)

Fig. 1 MALDI-TOF mas spectrum generated by 
AutoflexSpeed

Fig. 2 FASTq format obtained after DNA sequencing

Tab. 1 Results of identification


