Chem 352 - Lecture 6
Part I: Lipids

Question for the Day: Why do phospholipids, when placed in water,
ble to form

Introduction fo Lipids

-Lipids are defined by a physical

property instead of a chemical one.
+ Lipids are the non-polar components of a
cell which can be extracted with organic
solvents
+ While all lipids contain a large non-polar
moiety, not all are entirely non-polar.

-Lipids come in many different flavors
(structures and functions)
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Introduction fo Lipids

LIPIDS
Fatty adds Steroids  Lipid  Terpenes
| vitamins
T Isopronoids
Eicosanoids Trincylglycerols Waxes Sphingolipids
Glycerophospholipids Ceramides
Plasmalogens  Phosphatidates sphingomyalins Corabrosidos
T T T Gangliosides
Phosphatidyl- ~Phosphatidyl- Phosphatidyl-  Phosphatidyl-  Other Other
ethanolamines  serines cholines inositols phospholipids
Phosphallplds Glycosphingolipids
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Fatty Acids
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Fatty Acids

-Fatty acids contain

+ A carboxylic acid group p=¢ ——
+ A long aliphatic chain o T

CH,  Hydrocarbon
il

Fatty
YCH, acid
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Fatty Acids

The carboxyl group o° T

has a pKa of 4-5

+ Is charged at neutral B Py
pH values e

( Fatty
+ The salts of fatty acids = /& R
are “soaps” N,

CH,  Hydrocarbon
tail
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Fatty Acids
The carboxyl group
has a pKa of 4-5

+ Is charged at neutral
pH values

+ The salts of fatty acids
are “soaps”
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Fatty Acids

TABLE 9.1 Some common fatty acids (anionic forms)
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Fatty Acids

(a) (b)
(] a9

(c)

TABLE 9.1 Some common fatty acids (anionic forms)

Number of  Number of  Common
me IUPAC name

Melting
point, "C  Molecular formula

|

)
Stearate

N1opids 8

8-5

Fatty Acids

(b)

o’
@®
@
2g®

P
Se

3;;)

&

(c)

°®
w
w
w

e
ﬁyd?%‘ﬁ

Stearate

w%%%%%%%%,ﬁ

8-6

I-Llipids 8
Triacylglycerols 9-1
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Triacylglycerols

-Triacylglycerols are also called

+ Fat
+ Oil
+ Triglycerides

‘They are a chemical combination of
glycerol and three fatty acids.

‘They represent a storage form of
fatty acids.
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Triacylglycerols
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Triacylglycerols

-Triacvlalvcerols are also called

TABLE 9.1 Some common fatty acids (anionic forms)
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Triacylglycerols

-Triacvlalvcerols are also called

TABLE 9.1 Some common fatty acids (anionic forms)

Number of
double bonds Molecular formula
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Glycerophospholipids

LIPIDS
Steroids  Lipid  Terpenes
vitamins
T T 1 Isopronoids
Eicosanoids Trincylglycerols Waxes Sphingolipids
Glycerophospholipids Ceramides

Corabrosidos
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yl-  Phosphatidyl- Phosphatidyl-  Phosphatidyl-  Other Other
serines olines inositols
Phosphallplds Glycosphingolipids
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Glycerophospholipids

Glycerophospholipids are also called
+ phosphoglycerides
+ phospholipids
+ diacylphosphoglycerol

They are the main component of
biological membranes.
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Glycerophospholipids

Glycerophospholipids are also called
+ phosphoglycerides
+ phospholipids
+ diacylphosphoglycerol
They are the main component of
biological membranes.
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Other Biological Molecules

An important group of lipids are the
phospholipids

+ Phospholipids are not polymers, but they do

aggregate in the presence of water to form

membranes.
Polar head
(hydrophilic)

Nonpolar

r—

tail
(hydrophobic)
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Other Biological Molecules

An important group of lipids are the
phospholipids

Micelle
(soaps)

Bilayer sheet (phospholipids)
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Other Biological Molecules

An important group of lipids are the
phospholipids
+ Phos

(soaps)

J"" WMicelle

Lipids
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Other Biological Molecules

An important group of lipids are the
phospholipids
+ Phos

Micelle
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Bilayer sheet (phospholipids)
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Other Biological Molecules

An important group of lipids are the
phospholipids
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Other Biological Molecules

Question:

Why do phospholipids form lipid bilayers instead of micelles when placed
in water?

Micelle
(soaps)

Bilayer sheet (phospholipids)
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Other Biological Molecules

An important group of lipids are the

phospholipids
+ Phospholipids are not polymers, but they do
aggregate in the presence of water to form

membranes.
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Other Membrane Lipids

LIPIDS
Fatty adds Steroids  Lipid  Terpenes
| vitamins
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Other Membrane Lipids

Plasmalogens

+ Derived from glycerophospholids:
+ Found in nerve tissue.

Ry Ry
R
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Other Membrane Lipids
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Other Membrane Lipids
Sphingolipids

+ Derived from
Sphingosine

+ Also found in
nerve tissue.
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Other Membrane Lipids
Sphingolipids

+ Derived from
Sphingosine

+ Also found in
nerve tissue.
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Other Membrane Lipids
Sphingolipids

+ Derived from
Sphingosine

+ Also found in
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Other Membrane Lipids
-Sphingolipids

+ Are used to make glycolipids
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Other Membrane Lipids
-Sphingolipids

+ Are used to make glycolipids
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Other Membrane Lipids

-Sphingolipids
+ Are used to make glycolipids
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Other Membrane Lipids
Sphingolipids

+ Gangliosides are used as cell surface markers

and serve in cellular regogition and cell-to-
cell communication.

+ The ABO blood group antigens are an
example.
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Other Membrane Lipids
Sphingolipids

+ Gangliosides are used as cell surface markers
and serve in cellular regogition and cell-to-

i T o
Fac oclicadi Hantigen Type

Gal B-(1-3)- GIcNAC ...
Aenzyme “\\_ Benzyme

Fuca-(1-2) Fuca-(1-2)
Gal B-(1-3)- GIcNACB... Gal B-(1-3)- GIcNACB...

GalNAc o-(1-3) Gal a-(1-3)

Aantigen Type A Bantigen Type B
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Isoprenoids

LPIDS
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Isoprenoids

LIPIDS
Fatty adds
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Isoprenoids

Isoprenoids are based on the isoprene
unit (2-methyl-1,3-butadiene).
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Isoprenoids

Isoprenoids are based on the isoprene
unit (2-methyl-1,3-butadiene).
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Isoprenoids

Isoprenoids are based on the isoprene
unit (2-methyl-1,3-butadiene).

NN \EM
p-Carotene '

‘ oxidative cleavage

i
Vitamin A N NN CH,0H
: 2

(retinol form)
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Isoprenoids

Isoprenoids are based on thej
unit (2-methyl-1,3-butadiene).

D T N

pB-Carotene i

VitaminA i
(retinol form)
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Isoprenoids

Isoprenoids are based on thej
unit (2-methyl-1,3-butadiene).
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Isoprenoids

Isoprenoids are based on the isoprene
unit (2-methyl-1,3-butadiene).
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‘ oxidative cleavage

i
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: 2

(retinol form)
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Isoprenoids

Isoprenoids are based on the isoprene
unit (2-methyl-1,3-butadiene).
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Isoprenoids

‘The steroids are an important

member of this group
+ Steroids are derived from the isoprenoid

squalene, which forms cholesterol.
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Isoprenoids

‘The steroids are an important

member of this group
+ Steroids are derived from the isoprenoid

squalene, which forms cholesterol.

22-2

Squalene
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Isoprenoids 22-3
‘The steroids are an important
member of this group
+ Steroids are derived from the isoprenoid
squalene, which forms cholesterol.
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‘The steroids are an important
member of this group
+ Steroids are derived from the isoprenoid
squalene, which forms cholesterol.
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Isoprenoids 23-1

«Cholesterol is a component of animal
cell membranes.
+ It is dissolved in the lipid bilayer and used
to keep them in a liquid state.
+ It is also the precursor to a number of

other steroids having an array of different
functions.
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Isoprenoids
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Isoprenoids

«Cholesterol is a component of animal
cell membranes.
+ It is dissolved in the lipid bilayer and used
to keep them in a liquid state.
+ It is also the precursor to a number of

other steroids having an array of different
functions.
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Isoprenoids
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Sodium cholate Ergosterol
(abile salt) (a sterol from fungi and yeast)
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Eicosanoids

LPIDS
Fatty ndds Steroids  Lpid  Terpenes
1 vitamins
T 1 Isoprenoids
Eicosanoids Trineylglycorols Waxes  Sphingolipids
Glycerophosphaliplds Coramides
Corebrosides
I | Gangliosides
Phosphatidyl-  Phosphatidyl- ~Phosphatidyl-  Phosphatidyl-  Other Other
ethanolamines  serines dholines nositols
Phospholipids Glycosphingolipids
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Eicosanoids

LIPIDS
Fatty adds Steroids  Lipid  Terpenes
| vitamins
T Isopronoids
N T
Glycerophospholipids Ceramides

Corabrosidos
T T T Gangliosides
- Phosphatidyl-  Phosphatidyl-  Phosphatidyl-  Other Other
serines cholines inositols
Phosphallplds Glycosphingolipids

Chem 352, Lecture 6, Part 1 - Lipids 24

24-2



Eicosanoids

-Eicosanoids are derived from the
fatty acid arachinoic acid (20:4-
A581L14),
+ They are used as signaling molecules.
* Prostaglandins are an example
» They mediate smooth-muscle contraction
and are associated with triggering fever,
swelling and inflammation.
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Eicosanoids

-Eicosanoids are derived from the
fatty acid arachinoic acid (20:4-

TABLE 9.1 Some common fatty acids (anionic forms)

Numberof  Numberof  Common Melting
carbons  double bonds  name point, °C

H=CHCHy)4(CH;):C00°
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Eicosanoids

-Eicosanoids are derived from the
fatty acid arachinoic acid (20:4-
A581L14),
+ They are used as signaling molecules.
* Prostaglandins are an example
» They mediate smooth-muscle contraction
and are associated with triggering fever,
swelling and inflammation.
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Eicosanoids
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as signaling molecules.
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» They mediate smooth-muscle contraction
and are associated with triggering fever,
swelling and inflammation.
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Eicosanoids

» They mediate smooth-muscle contraction
and are associated with triggering fever,
swelling and inflammation.
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Eicosanoids
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Eicosanoids
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Eicosanoids

-Eicosanoids are derived from the
fatty acid arachinoic acid (20:4-
A581L14),
+ They are used as signaling molecules.
* Prostaglandins are an example
» They mediate smooth-muscle contraction
and are associated with triggering fever,
swelling and inflammation.
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Eicosanoids

‘The conversion of arachidonic acid to
protaglandin E; is carried out by and
enzyme call cyclooxygenase (COX).
* Asprin, and other nonsteroidal
antiinflammatory drugs (NSAID'), such as

ibruprofen, are inhibitors of the COX
enzyme.
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Introduction fo Lipids

+ Be able o recagnize any of these. LPIDS
+ Be able to draw structures of those circled.

Fatty adds Steroids  Lipid  Terpenes
| vitamins
Isoprenoids
Eicosanoids Trincylglycerols Waxes Sphingolipids
Glycerophospholipids Ceramides

Corobrosides
T T T T 1 Gangliosides
P Phosphatidyl- ~ Phosphatidyl- Phosphatidyl-  Other Other
ethanolamines  serines cholines inositols
Phosphallplds Glycosphingolipids
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Introduction fo Lipids

+ Be able o recognize any of fhese. LpiDS
« Be able o draw structures of those circled.

e L

Glycerophospholipids Coramides

[
Eicosanoids

Corabrosidos
Gangliosides
Phosghatidyl” Phosphatidyl-  Other Other
ethanolamin inositols
Phosphallpids Glycosphingolipids
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Next Up
Part II: Membranes (Chapter 9)
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