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CATHEGORY: Disorders of Lipids Metabolism

O-010 - PLASMA LIPIDOMIC PROFILING HIGHLIGHTS SEVERE PERTURBATION OF LIPID
METABOLISM IN SMITH LEMLI OPITZ SYNDROME

Catesini G, Sacchetti E, Boenzi S, Olivieri G, Liguori A, Dionisi-Vici C, Rizzo C

Division of Metabolism and Metabolic Diseases Research Unit, Bambino Gesù Children's Hospital, Rome,
Italy

BACKGROUND: Smith-Lemli-Opitz syndrome (SLOS) is a congenital disorder of cholesterol biosynthesis
due to deficiency of 7-dehydrocholesterol reductase, accounting for a wide spectrum of clinical
manifestations/multiple malformations, which include prenatal and postnatal growth retardation,
microcephaly, and severe intellectual disability. In order to investigate the presence of wide
perturbations of lipid profile, we performed lipidomics analysis in a series of SLO patients.
METHODS: We analyzed plasma samples from 6 SLOS patients and 6 age-matching healthy subjects.
Wide-targeted quantitative lipidomic analysis was performed by ION Mobility Mass spectrometry, LC-
IMS/MS (LipidyzerTM), allowing the quantitation of over 1100 lipid species, spanning 13 different lipid
classes. Collected data were studied by multivariate analyses using both supervised and unsupervised
statistics. RESULTS: Supervised and unsupervised profiling, of single lipid molecules and of different
lipid classes, allowed a clear separation between patients and controls. Cholesteryl esters (CE) and
ceramides (CER) were the most significant lipid classes (p>0.01). CE showed the highest VIP-scores,
while among the CER, the major compounds were hexosyl-CER and lactosyl-CER. Volcano plot
representation showed that the most significantly reduced molecules were CER(16: 0), LCER(16: 0) and
LCER(24: 1), HCER(22: 0), and CE(18: 2), CE(20: 0), CE(20: 4), and CE(22: 5). CONCLUSION: Lipidomic
analysis demonstrates significant differences between SLOS patients and controls, indicating clear
perturbations of lipid metabolism which potentially contribute to disease pathophysiology. The reduced
cholesterol synthesis in SLOS may explain the reduced formation of CE. Reduced CER, which are involved
in various biological processes, spanning from stratum corneum formation to differentiation of embryonic
stem cells, may play a role in structural embryonic changes and in intracellular signaling pathways
abnormalities.
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