Quantification of quorum sensing molecules and their interaction with polymyxin-B hemoperfusion in human plasma by LC-HRMS
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Scheme 1: QS analytes with main fragmentation pathways observed for protonated molecular ions Resubs
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Scheme 2: TQ MS MS selective acquisition modes Scheme 3: lons formed by previously identified AHLs herein Finally QS molecules were determined in bacterial cultures and human plasma samples from AKI patients
: : under hemoperfusion treatment. Only the results of bacterial cultures analyses are shown herein.
Quorum sensing (QS), is a chemical communication phenomenon that has attracted investigated
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patients and on bacterial cultures by different methods based on HPLC coupled to MS.

Methods Table 1: Linearity and LLOQ of quantitative analysis method Flgure 4 Quantitation of AHL produced by wild-type vs. mutant P. eruginosa PAO1 n lysogeny
ro medium
The study was initially carried out in neutral physiological solution and then extended to biofluids as bacterial _ C, HQ

culture supernatant or human plasma. Biological samples were extracted by LLE with dichloromethane. HPLC- o
P P & P y HRMS calibration curve y =118 x + 8 E5; r> = 0.9999 --- — 7 NEUTRAL LOSS SCAN __—  ——————PRECURSOR ION SCAN
HRMS analyses were accomplished on two instruments: T oo — | e—————
. . . . . . e . HRMS LLOQ (ppb) 1.0 — — | r
i) Dionex Ultimate 3000 LC system coupled via ESI interface with a Thermo Scientific LTQ-Orbitrap FT-MS.
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ii) Shimadzu Nexera LC coupled via Turbo lon Spray (TIS) interface with a Sciex 5500 Q-trap MS. HRMS? calibration curve y=47.5x+3 E5; r*=0.9999
C18-RP columns were used for chromatographic separation. 3-oxo-C;, AHL QS from P. aeruginosa and C, HQ
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were purchased by Sigma Aldrich. RIELS= L0 pild) 1.0 o [/ connt o s i o
Experiments of interaction and hemoperfusion were achieved on a medical device where polymyxin-B, an SRM MS/MS calibration curve y =985.45 x — 190642; r? = 0.9997 y =296.45 x — 7873; r> = 0.9997 ° LB_PAOlLBRH“ TRt ¥ C10-30x0-AH o 5 — - clzC:o:\::HL  C10-30x0-AH
antibiotic with high affinity for endotoxins, has been bound and immobilized to polystyrene fibers _ e
(Toraymyxin™). SRM LLOQ (ppb) 0.050 0.050
NL MS/MS calibration curve y=5372.8 x—1E6; r> =0.9992 --- Conclusions
LC: mobile phase (gradient conditions): formic acid 10 mM / methanol, from 85/15 to 0/100 in 50’. Column: NL LLOQ (ppb) 50
Phenomenex Luna C18(2) 100 A, 150 x 2.1 mm. o Both HRMS and NL or PI MS/MS methods show to be fast and selective for the rapid quantification of
o _ . PI MS/MS calibration curve y =7069.3 x—3 E6; r2 = 0.9995 y =122 x—97182; r? =0.9998 _ o , _ . _ L _
ESI source conditions: source voltage 4.5 kV; capillary voltage 19 V; capillary temperature 270°C. bacterial small molecules in biological fluids. Preliminary experimental data indicate that the method is
TIS source conditions: source voltage 5.5 kV; source temperature 500°C. PILLOQ (ppb) >.0 0.050 suitable for the analysis of biofluids and evidence the ability of PMX-B bound membrane to interact with
AHL QS molecules.
LTQ-orbitrap MS analyzer conditions: full scan FTMS positive ion mode. 300-1000 m/z @ 30000 resolution (500 ) ) )
m/z FWHM). MS/MS precursor ions: 3-0x0-C,, AHL 298 m/z (MH*; collision energy, CE = 30) ; C, HQ 260 m/z (CE Figure 1: Hemoperfusion filter operation scheme AL 08 L E LD G EE | e EE] e
30,
AB Sciex 5500 MS analyzer conditions: MS/MS positive ion mode. 150-350 m/z. - S22 formmr : S . o
SRM 3-0x0-C,, AHL 298 m/z > 197 m/z, CE = 21 V: 298 m/z = 102 m/z, CE = 15 V (quantitation); JFemora,v_ " 1. P. Boontham et al. Significant immunomodulatory effects of Pseudomonas aeruginosa quorum-sensing signal

molecules: possible link in human sepsis. Clinical Science (2008) 115, 343—-351.

Neutral loss scan (NL) AHL 150-350 m/z, CE = 15-25V, AM 101 Da.
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Precursor ion scan (Pl) AHL 150-350 m/z , CE = 15-25 V, - 102 m/z; HQ 150-350 m/z, CE = 35-45V , - 175 m/z. antaluppi et al. Quorum Sensing (QS) Molecules Released by Gram Negative Bacteria induce tubular injury

\Fem°’a"" —— (s — interacting with lipopolysaccharide (LPS): a new potential mechanism of sepsis-associated AKI. Presented at
? ~ ' ' / . ) ‘ 19% International Conference on Advances in Critical Care Nephrology (San Diego, 2014
Blood samples were obtained by the Blood Bank of Molinette Hospital, Turin. Bacterial cultures were kindly i ; I;A(éelr(uglll;osa ) & z)elru_czl;vosa L q 3 TRI Cataldi et al Of £ Neacvl-L-h o) tp -gy(t ‘ gf, )G five bacteri
, o _ _ . . e 2 wild-tvype PA rhll : .R.l. Cataldi et al. Occurrence of N-acyl-L-homoserine lactones in extracts of some Gram-negative bacteria
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evaluated by gas chromatography—mass spectrometry. Analytical Biochemistry (2007) 361, 226—235.



