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Resources

@ This lecture
@ Lippincott’s Biochemistry, Ch. 17
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Classification of Glycerophospholipids
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Synthesis

@ Location: smooth ER
@ Except for ether lipids

@ Activation by CDP is necessary.

Either:
@ CDP-DAG
@ CDP-alcohol
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Sources of choline and ethanolamine
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Synthesis of ph-choline:and ph-ethanolamingé
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Ph-choline synthesis fromiph-serine
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Synthesis of ph-inositol
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Signaling by PIP2 products
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GPI for membrane attachment

@ glycosyl phosphatidylinositol (GPI)
is used to attach proteins into the
plasma membrane.

Phosphatidylinositol
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Phosphatidylglyceroliand cardiolipin
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Ether glycerophospholipids e

The FA at carbon 1 is replaced by an unsaturated alkyl group attached by an ether

@ Plasmalogens: PhosphatidAlethanolamine 0D Unsaturated

. ' IS <imi i Ether link
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@ Phosphatidalcholine (abundant in heart muscle) is the S T o
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@ Surfactants are a complex mixture of lipids (90%) and Surfactant reduces surface | | Because the hydrophobic
i . .. tension by decreasing tail pulls the surfactant
proteins (10%) that make the extracellular fluid layer lining . |density of water molecules molecule pward, the
. . f t t i .

the alveoli and are secreted by type |l pneumocytes in the ata“ Wa“’”“te’ N VQ“Z"""'"""
| un g S Water Surfactant

@ Dipalmitoylphosphatidylcholine (DPPC) is the major lipid in ﬁ»
surfactants. i

@ Surfactants serve to decrease the surface tension of the
fluid layer allowing reinflation of alveoli and preventing
alveolar collapse (atelectasis).

@ Respiratory distress syndrome (RDS) in preterm infants is
associated with insufficient surfactant production and/or
secretion.

@ Prenatal administration of glucocorticoids shortly before
delivery to induce expression of specific genes.
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Degradation of Phospholipids




The role of phospholipases

[ PHOSPHOLIPASE A,

® Phospholipase A, is present in many
mammalian tissues and pancreatic juice.

® Pancreatic secretions are especially rich
in the phospholipase A, proenzyme,
which is activated by trypsin and
requires bile salts for activity.

® Phospholipase A,, acting on phosphatidyl-
inositol, releases arachidonic acid (the
precursor of the eicosanoids).

® Phospholipase A, is inhibited by
glucocorticoids (for example, cortisol).

It is also present in snake and bee venoms.

PHOSPHOLIPASE A,

® Phospholipase A, is present
in many mammalian tissues.

PHOSPHOLIPASE D

® Phospholipase D is involved
in signal transduction,
generating phosphatidic acid
(PA) and choline from
phosphatidylcholine and
diacylglycerol from PA.

| PHOSPHOLIPASE C

® Phospholipase C is found in liver
lysosomes and the o-toxin of
clostridia and other bacilli.

® Membrane-bound phospho-
lipase C is activated by the PIP,
system and, thus, plays a role in
producing second messengers.




