Structural characterization of membrane glycolipids from marine sponge-associated bacteria by

mass spectrometry
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Introduction:

Many marine sponges, including the giant barrel
sponge  Xestospongia muta, harbor complex
microbiomes and novel bacteria associated with these
sponges have been isolated and classified by 16S rDNA
sequencing [1]. Sponge-symbiont relationships are not
yet well understood. It is clear, however, that symbionts
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Discussion and Conclusions:

Rapid screening of extracts for quality using MALDI-
TOF MS allowed Iincreased efficiency for structural
sample analysis.

Both Gram positive and Gram negative species’
membrane glycolipids were extracted using the

are responsible for a portion of the production of same sample preparation procedure. Glycolipid
bioactive metabolites previously isolated from sponges. 660 680 200 220 240 membrane anchor of LTA was Iisolated by acid
Since membrane glycolipids, such as m/z nydrolysis, supported by previous work of Jang et al.
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Ipopolysaccharide (LPS) and lipoteichoic acid (LTA),
nlay a vital role in bacterial recognition by host cells that
possess a Toll-like receptor-mediated inflammation
pathway [2], these molecules can be used to form a

o : : : XM4278 - C15:0 _ _
structure-activity relationship to describe the resultant - Clew mass spectrometer over an ion trap for this type of
host response to infection. Glycolipids produced by non- L[ | l L ) l _ G170 analysis. Collision energy ramping was used to
terrestrial bacteria were isolated and analyzed by mass 200 400 600 800 1,000 1,200 e generate complete tandem mass spectra.
spectrometry (MS) to improve the overall understanding m/z ® Post-dissociation, fatty acids were separated using
of sponge-bacteria symbiosis. traveling wave ion mobility spectrometry. Clear trend

observed.
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Figure 2. (top) ESI-IMS/MS of an extract from a representative
Gram positive species (R45601, actinobacterium) with internal
calibration; doubly charged ions with 14 Da spacing,
corresponding to fatty acyl chain length discrepancies.
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~or both Gram positives and Gram negatives, fatty
acids were observed In tandem mass spectra as
product ions; an advantage to using a beam-type

sponge tissues, and Lisa Leung for assistance with
data analysis.
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Solarix XR 12T FT-ICR MS, operated in negative ion
mode with norharmane as matrix — deposited on the
target plate with a Sunchrom SunCollect automated
sprayer.

identifications of major ions as glycolipid membrane anchors
of LTA. (red box) Two spectra from Gram negatives isolated
from M. laxissima; putative identifications of major ions as
lipids A.

Figure 3. Comparison of fatty acid distribution between
membrane glycolipid anchor of LTA from R45601 and M2 strain
of methicillin-resistant S. aureus.
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