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Introduction

Our lab has developed rapid identification method of infectious agents
to improve patient outcomes, antimicrobial stewardship, and length of
hospital stay [1]. Gram-positive bacteria include a wide variety of
important commensals and pathogens. These bacteria normally
colonize skin, genital, respiratory, and oral mucosal sites, and activation
of the innate immune response by bacteria results in acute
inflammation. Gram-positive bacteria are characterized by a single
glycerophospholipid membrane enclosed by a thick peptidoglycan cell
wall. Lipoteichoic acid (LTA), is a dominant cell wall component.
Cardiolipin is also found in the membranes of most bacteria, and is also
an important component of the inner mitochondrial membrane in
eukaryotes. Here, we have thoroughly investigated structural
derivation of Gram-positive bacterial membrane extracts using tandem
MS.

Gram-positive bacteria were grown in lysogenic broth at 37°C
overnight. The rapid, hot ammonium isobutyrate micro-extraction
protocol [2] and Bligh-Dyer extraction method [3] were used for
Enterococcus faecium and Staphylococcus aureus, respectively. Prior to
mass spectrometric analysis, the extracted samples were dissolved in
CHCI,/CH,0H (2:1 v/v) solution. MALDI experiments were performed
on a Bruker Solarix XR 7T FT-ICR mass spectrometer. Bacterial extracts
were analyzed in negative ion mode using the matrix norharmane.
Quadrupole CID was used for tandem measurements. ESI experiments
were performed on a Waters Synapt G2 Q-TOF mass spectrometer.
Bacterial extracts were infused at 3ul/min and sensitivity mode was

used in the negative ion mode. Tandem MS was carried out using trap
CID.
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Membranes of (A) Gram-negative bacteria and (B) Gram-positive
bacteria. [4]
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MS1 results of S. aureus extracted by hot ammonium isobutyrate
micro-extraction protocol [2]
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Fragmentation pathways of cardiolipin (m/z 1352)
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and m/z 1408 has (19:0,15:0,19:0,15:0). lons from E. faecium were not
abundant enough to have fragmentation.
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MS1 results of S. aureus and E. Faecium extracted by Bligh-Dyer

protocol [3]
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Fragmentation of phosphatidylglycerol and lysyl-phosphatidylglycerol
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MS2 results of E. faecium obtained by 35eV Q-CID
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Conclusions

e Hot ammonium isobutyrate extraction protocol extracted iniostly
cardiolipin ions.

 Bligh-Dyer extraction methods extracted phosphatidyl glycerol
which is the major component of membrane.

* E. faecium has unsaturated lipid which S. aureus has saturated lipid

 Methicillin-resistant Staphylococcus aureus (MRSA, NRS100) and
methicillin- sensitive Staphylococcus aureus (MSSA, EN4220) gave
similar results.

 MALDI-Q-CID analysis is comparable to that of ESI-Q-CID.
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