Comparison of MALDI-ToF and PFGE for strain-typing Staphylococcus aureus
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Results

d PFGE identified 17 unique strain-types and 14 contagious strain-types within herd; 4 strain-types were found in >1 herd. Using
a 100% similarity, MALDI-ToF identified 65 unique strain-types; whereas with a 95% similarity cut-off MALDI-ToF identified 24
strain-types (10 unigue; and 14 contagious).

Background

Staphylococcus aureus is one of the most common pathogens associated with contagious mastitis
In dairy cattle.

Subspecies strain-typing Is used to identify contagious strains within a herd.

d While MALDI-ToF considered 14 strain-types contagious, 13 of these 14 stain-types contained multiple PFGE strain-types. In

; . ; . . only 1 instance in Herd 2 was there 100% agreement between MALDI-ToF and PFGE (Table 1).
The current “gold standard” for strain-typing is pulsed-field gel electrophoresis (PFGE), however it Y ° a9 ( )

IS relatively expensive and time consuming; therefore, it is not frequently used in practice.

Matrix assisted laser desorption ionization time of flight (MALDI-ToF) mass spectrometry identifies
bacterial isolates based on each isolate’s ribosomal proteome and has been shown to be more cost . | 1 3 41 > 1 2
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1 Isolates were cultured on blood agar and incubated at 37°C for 24 hours. _ Cluster 12 6231 4 19 1 #18 1 29
1 Colonies were prepared for MALDI-ToF analysis using the manufacturer’'s described ethanol/formic £ 28 21y &N
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and 9 within MALDI cluster 8).

Conclusions

1 A total of 65 isolates were evaluated which comprised 35 different PFGE strain types. At a 100% similarity cut-off, MALDI-ToF
O A total of 24 spectra were obtained for each isolate (8 spots run 3 times each). Individual spectra was more discriminatory than PFGE and showed no clustering with 65 unigue strain-types, while at a 95% similarity cut off only

were smoothened by subtracting baseline and removing outliers. From these spectra, a consensus 24 strain-types were identified making it less discriminatory than PFGE.
spectra was created using the MALDI Biotyper software.

1 While some isolates clustered according to the previously determined PFGE strain-type, most did not.
 Further work is necessary to determine the best way to analyze MALDI-ToF data.

 Future work will include a comparison of PFGE and MALDI-ToF data at different similarity cut-offs to see if agreement can be
| optimized.

d Ultimately, if MALDI-ToF can discriminate between contagious and unique (sporadic) strains within herd, it may prove useful in

d MALDI-ToF spectra were then analyzed using Bionumerics 7.5 to generate dendrograms for isolates designing mastitis pathogen control programs and making culling decisions on the dairy farm..
from within each herd. MALDI-ToF cluster analyses were calculated using the unweighted pair group
method with arithmetic mean, and Pearson’s correlation was used to measure the linear relationship Acknowledgem ents
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