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LEARNING OUTCOMES
As a result of the lesson you will be able to:

1. Give the definition to the terms “lipids”™, “lipoproteins”, “lipidome”, “lipidomics”.
2. Analyze the different types of lipids by their chemical structure and function, give
the specific examples.

e 3. Explain the methods of lipidomic research.

4. Explain different disturbances of lipid metabolism and methods of their diagnostics
and treatment, give the specific examples.



Definitions

Lipidomics is the large-scale study of pathways and networks of cellular lipids in
biological systems[1][2][3] The word "lipidome" is used to describe the complete lipid
profile within a cell, tissue, organism, or ecosystem and is a subset of the "metabolome”
which also includes the three other major classes of biological molecules:
proteins/amino-acids, sugars and nucleic acids. Lipidomics is a relatively recent
research field that has been driven by rapid advances in technologies such as mass
spectrometry (MS), nuclear magnetic resonance (NMR) spectroscopy, fluorescence
spectroscopy, dual polarisation interferometry and computational methods, coupled
with the recognition of the role of lipids in many metabolic diseases such as obesity,
atherosclerosis, stroke, hypertension and diabetes. This rapidly expanding field[4]
complements the huge progress made in genomics and proteomics, all of which constitute
the family of systems biology.
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1-myristoyl-2-palmitoyl-sn-glycerophosphocholine
(Glycerophospholipids)

Cholesterol (Sterol lipids)

1-oleoyl-2-stearoyl-3-palmitoyl-sn-glycerol
(Glycerolipids)

Retinol (Prenol lipids)

N-myristoyl-sphing-4-enine
(Sphingolipids)
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Composition and main physical-chemical properties of main lipoproteins
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Detection of a fatty acid by LC-MS/MS
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Disorder | Age at | Clinical I'issues Bloodwork | EMG | Biopsy |Extra
onset |presentation Manifesting
defect
CDSP Infantile Acute hypoketotic Muscle, hean, carnitine+ Myopathic | Lipid storage
hypoglycemia, kidney ammonia T
cardiomyopathy, muscle glucose 4
weakness, hypotonia
CPT-1 Infantile | L-CPT-I: lethargy, coma, [ Liver (L-CPT-I), [ camitined Dicarboxylic |
seizures, hepatomegaly muscle (M-CPT-I) | acylcamitinesT aciduria
M-CPT-I: myopathy,
cardiomyopathy
[ CPT-II Nconatal | Hypoketotic All ussues Infantile: Normal Scldom lipid | LAER-test
hypoglycemia, acylcamitinesT [ between accumulation | normal
| encephalopathy, in plasma, low attacks
arrhythmias, total
Infantile cardiomyopathy, Adult: normall
congenital anomalies acylcarnitine,
Adult Similar, but less severe CK T(normal
Exercise-induced pain, between attacks)
stiffness, myoglobinuria
CACT Neconatal | Hypoketotic Muscle, heart, Low plasma free Lipid storage | Dicarboxylic
hypoglycemia, liver camitine with in liver, aciduria
hepatomegaly, cardiac increased kidney,
symptoms, muscle acylcamitines muscle, hearnt
weakness
VLCAD | Childhood | Hypoketotic. Muscle, hean, Acyl-carnitine Lipid storage | Dicarboxylic
hypoglycemia, liver accumulation, in multiple | aciduria
hepatocellular discase, CKT tissues
hypertrophic
Adult cardiomyopathy, hypotonia
Exercise-induced pain,
myoglobinuria,
+/- hypoglvcemia
Hypotonia, muscle Lipid storage | Decrcased
LCAD Snies Synakdiont in type I ~ total carnitine
hypoglycemia . fibres in muscle
MCAD Lethargy, vomiling, coma, carnitine+, Decreased
hypoglycemia, sudden midchain total camitine
decath acylcarnitinesT n muscle,
dicarboxylic
aciduria,
urinary
glycine
- . conjugates
SCAD Infantile Nonkctotic hypoglycemia, | Muscle, liver C4-camitineT Lipid storage | Decreased
failure to thrive, hypotonia, total carnitine
seizures in muscle,
Adult Chronic myopathy Coireased
excretion of
urinary
cthylmalonic
and
methylsuccinic
acids

human lipid metabolism disorders
researchgate.net
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