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Collaborate!

O que sao lipideos?
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Acidos Graxos

Acidos carboxilicos
com cadeias hidrocarbonicas
comprimento variando de 4 a 36 carbonos.

Propriedades:
- dependentes do comprimento da cadeia
- dependentes do grau de insaturacao
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Palmitate
(ionized form of palmitic acid) /p
c\ .
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Oleate
(ionized form of oleic acid)
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Um acido graxo saturado

Carboxyl O O

group \C/

Hydrocarbon
chain
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Configuracao cis de insaturacao
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Some Naturally Occurring Fatty Acids

Solubility at 30 *C
(mg/g solvent)
Carbon Commeon name Melting
skeleton Structure* Systematic name' (derivation) point ("C) Water Benzene
12:0 CH4(CH.),,CO0H n-Dodecanox acid Launc acd 0.063 2,600
{Latin laurus,
“laurel plant™)
14:0 CH4(CH.),-COOH n-Tetradecanoic acxd Myristic acid 0.024 B/4
(Latin Myristica,
nutmeg genus)
16:0 CH,(CH.), CO0H n-Hexadecanoic acid Palmitic acid 0.0083 AR
{Latin paima,
“palm tree™)
18:0 CH;(CH.),,COOH n-Ocladecanoic acid Stearc acd 0.0034 124
(Greek sfear
“hard fat™)
20:0 CH;(CH;), LCO0H n-Eicosanoic acid Arachidic acid
{Latin Arachis,
legume genus)
24:0 CH4(CH.),.COOH n-Tetracosanoic acxd Lignoceric acid
{Latin Jignum,
“wood® + cera, "wax')
16:1(4%) CH3(CH.);CH=CH(CH,),COOH ci5-9-Hexadecenoic acid Palmitoleic acid
18:1(4%) CH;(CH.),CH=CHI(CH,),COOH cis-9-Octadecenoic acid Oleic acid
{Latin oléeum,
“oi1l”)
18:2(a%'%) CH;(CH.) ,CH=CHCH.CH= cis-,cis-9,12-Octadecadiencic  Linoleic acid

18:3(a% 1215

Ef}jﬂl.\hﬂ s i '.ll:l

CH(CH,),COOH

CHCH-CH=CHCH,CH=—
CHCH.CH=CH(CH.),COOH

CH4(CH.) CH=CHCH.CH=
CHCH.CH=CHCH.CH=—
CH(CH.).CO0H
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acid
cis-.cis-.¢ci$9.12.15

Octadecatnenoic acid
cis-,Cis-Cclis-.¢cis5.8,11,14

Icosatetraenoic acwd

{Greck linon, “llax”)

a-Linolen: ac

Arachxdonc acd
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w-Carbon

H3C atom

CH
H\ /

double bond ”

N\

CH,

(CHZ)n

COO~
An ©-3 fatty acid

Unnumbered figure pg 328b
Biochemistry, Sixth Edition

€ 2007 W.H. Freeman and Company




Collaborate!

omega 3 e 6
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Nomenclatura

18:1(a°) CH3(CH.),CH=CH(CH,);,COOH cis-9-Octadecenoic acid Oleic acid
(Latin oleum,
“oil")
18:2(4%"%) CH;(CH.),CH=CHCH.CH= cis-,cis-9,12-Octadecadienoic  Linoleic acid
CHI(CH,),COOH acid (Greek linon, “flax”™)
18:3(a%1%1%)  CHLH.LH=CHCH,.CH=— cis- cis,¢/s9,12,15 a-Linclenic acid

CHCH,CH=CH(CH,),COOH Octadecatrienoic acid

18:1n—9 Oleic acid 9-Octadecenoic acid CH;(CH,),CH=CH(CH,),COOH
18:2n—6 Linoleic acid 9,12-Octadecadienoic acid CH;(CH,)4(CH=CHCH,),(CH,)sCOOH
18:3n—-3 a-Linolenic acid 9.12,15-Octadecatrienoic acid CH;CH,(CH=CHCH,)s(CH,)sCOOH
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Fatty acids (% of total)
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saturated unsaturated saturated
Olive oil, Butter, Beef fat,

liquid soft solid  hard solid

Natural fats at 25 °C
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Open Ended Question;
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A composicao de trés alimentos compostos de acidos graxos
esta mostrado no grafico. Qual a relacao entre a proporcao de

acidos graxos sturados ou insaturados e a temperatura de
fusao desses alimentos?

Please enter your answer here.
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Some Naturally Occurring Fatty Acids

Solubility at 30 °C
(mglg solvent)

Carbon Common name Melting
skeleton Structure* Systematic name' (derivation) point (°C) Water  Benzene
12:0 CH2(CH;),,COOH n-Dodecanoic acid Lauric acid 44.2 0.063 2,600
(Latin laurus,
“laurel plant™)
14:0 CH4(CH,},,CO0H n-Tetradecanoic acid Myristic acid 3.9 0.024 874
(Latin Myristica,
nutmeg genus)
16:0 CH4(CH,),,CO0H n-Hexadecanoic acid Palmitic acid 63.1 0.0083 348
(Latin palma,
“palm tree”)
18:0 CH1(CH,),;CO0OH n-Octadecanoic acid Stearic acid 69.6 0.0034 124
(Greek stear,
“hard fat”)
20:0 CH4(CH,),sCO0OH n-Eicosanoic acid Arachidic acid 76.5
(Latin Arachis,
legume genus)
24:0 CHs(CH,),;CO0H n-Tetracosanoic acid Lignoceric acid 86.0
(Latin lignum,
“wood"” + cera, “wax")
16:1(A%) CH3(CH,)sCH=CH(CH,);COOH cis-9-Hexadecenoic acid Palmitoleic acid -0.5
18:1(a7) CH:(CH5);CH=CH(CH,);COOH ¢is-9-Octadecenoic acid Qleic acid 13.4
(Latin oleumn,
“oil™)
18:2(a%'%) CH4(CH,),CH=CHCH,CH= cis-,cis-9,12-Octadecadiencic  Linoleic acid 5
CH(CH.);COOH acid (Greek finon, “flax™)
18:3(a*'%*%)  CHsCH,CH=CHCH,CH= cis-,cis-,cis-9,12,15- a-Linolenic acid -11
CHCH,CH=CH(CH,),COOH Octadecatrienoic acid
20:4(a%%11-1%)  CH4(CH,)sCH=CHCH,CH: cis-,cis-,cis-,cis-5,8,11,14- Arachidonic acid 49.5

CH(CH,):COOH
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lcosatetraenoic acid
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Acidos Graxos

Ponto de fusao dos acidos graxos:
- dependentes do comprimento da cadeia hidrocarboénica

- dependentes do grau de insaturacao
- monoinsaturados
- poliinsaturados

Por qué um acido graxo de mesmo numero de carbonos,
em uma dada temperatura, assume um aspecto de cera se
for saturado, ou de oleo se for insaturado ?
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Open Ended Question;
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Por que um acido graxo de mesmo numero de carbonos, em uma dada temperatura,

assume um aspecto de cera se for saturado, ou de 6leo se for insaturado ?

Please enter your answer here.
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Relacao entre insaturacao e grau de empacotamento

P 9000 @ O

Saturaiied Mixture of saturated and
fatty acids unsaturated fatty acids
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Triacilglicerois

Também chamados de trigliceridios ou gorduras neutras, 0s
triacilglicerois podem ser simples ou mistos.

S Ol
HO cH oH

|
OH

Glycerol

0 IGH, °CH, O
N N AN 2
o N
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Os triacilglicerois sao reservas altamente concentradas de energia metabdlica porque
sao reduzidos e anidros.

Micrografia eletrénica de uma
adipdcito

* As células adiposas sao
especializadas para sintese e
armazenamento de triacilglicerais.

e Os triacilglicerois sao apolares e
por isto sao armazenados em forma
guase anidra (sem agua).

* As reservas de triacilglicerois
podem sustentar energeticamente as
funcoes biologicas por varias
semanas.
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Ceras

Sao esteres de acidos graxos saturados e insaturados de cadeia
longa, com alcoois de cadeia longa. Aléem de armazenar energia,
tambem servem como repelentes de agua.

|
CH3(CHg)14—C—0—CHy—(CHz)2s—CH3

Palmitic acid 1-Triacontanol
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Lipideos

Storage Membrane lipids (polar)
lipids
(neutral)
Phospholipids Glycohipids
|
| |
Trnacylglycerols G lycerophospholipads Sphingohpids Sphingohpids
—— Fatty acid —— Fatty acid
E‘r =
£ g 2 E
E. Fatty aad E | Fatty acid E’ ' - Fatty aad +  Fatty acid
S 3 |
) %
- | Mono- or
Fatty aad — POy - - Alcohol — PO, Choline oligosaccharide
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Collaborate!

Lipideos de armazenamento e estruturais
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Glicerofosfolipidios

T
'CHz_D—C\/\/\/W\//\/\ Saturated fatty acid
0 (e.g., palmitic acid)

Glye hospholipid
ycerophosphohipid | Unsaturated fatty acid

(general structure) *CH—O—C = TR
\//\/\/\/_\/\/\/\/ (e.g., oleic acid)

T
d jH‘g—O—]T—G_ X
0 Head-group

substituent

Existe uma enorme variedade de
acidos graxos que podem compor
cada um dos glicerofosfolipidios
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Glicerofosfolipidios

L)
S P PSS
0
.:(‘||—{]—'E3WWJ*— - M/\/
0
"‘CHy—0—P—0—X
L Head-group
substituent

Saturated fatty acid
(e, palmitic acd)

Unsaturated fatty acid

(g, oleie acid)

Name of
elycerophospholipid Name of X Formula of X
Phosphatidic acid — — H
Phosphatidylethanolamine Ethanolamine — CH:—CHE—IE[H;;
Phosphatidylcholine Choline — CH;—CH,—N(CHj);
Phosphatidylserine Serine — CHE—CH—ITEH;;

Q0
Phosphatidylglycerol Glycerol — CH,—CH—CH,—0OH

Phosphatidylinositol
4,5-bisphosphate

Lesson: lipideos

myo-Inositol 4,5-
bisphosphate
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Esfingolipidios

Sphingosine
HO—’CH—CH=CH—(CH,);,—CHj Fattyacid
S O
Sphingolipid I
(general “‘CH—N--C
structure) | \/\/\/\/\\/\/\/\//\/\/\/\
H
ICHE——G—X

E a segunda maior classe de lipidios de membrana.

Tambem possuem um grupo cabega polar e duas caudas apolares.

Ao inves do glicerol = um aminoalcool chamado esfingosina.

O grupo cabeca polar pode estar ligado através de uma ligacao glicosidica

ou de uma ligacao fosfodiester.

Sao importantes sitios de reconhecimento celular.
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Esfingolipidios

Sphingosine
HO—CH—CH=CH—(CH;);;—CHj

Fattyacid
, = O
Sphingolipid I
(general *CH—N—
structure) | \/\/\/\v/\/\//\/\\/\/\/\/\
H
'CH,—0—X
Name of sphingolipid Name of X Formula of X
Ceramide — —H

Sphingomyelin

|
Phosphocholine — F—D—EHE—CHE—I:I{CH?}E
0"
CH,OH
(0]
Neutral glycolipids H / f
Glucosyleerebroside Glucose
H H i
OH
H OH

Lactosylceramide Di-, tri-,or @ @
(a globoside) tetrasaccharide

TEes LRy Complex ﬁ
Ganglioside GM2 oligosaccharide @ @ @

Lesson: lipideos
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iﬁ Sphingosine

Ceramide < -
‘ 1 Fatty acid

D@ o=

b@@g@ww

boog@ww

Glicoesfingolipideos : grupo sanguineo
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Esterois

Polar HO eg Steroid

head nucleus
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O colesterol também € precursor dos acidos biliares, que emulsificam as
gorduras para facilitar agao das lipases.

Taurocholic acid
(a bile acid)

Lesson: lipideos 35/51 /__/_7/02(](905




Destino do Colesterol

QR

HO
Cholesterol

acyl-CoA~cholesterol | ~ Fatty acyl-CoA
acyl transferase

(ACAT) |~ CoA-SH

|
R—C—0

Cholesteryl ester
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Destino do Colesterol

Cholesterol

D ™

N
H

i T e

ey

Ix

- L
HO' H OH

Glycocholate Taurocholate

Figure 26-22
Biochemistry, Sixth Edition Sais biliares

© 2007 W.H. Freeman and Compan . . P .
Gl Aumento da excrecao de colesterol para bile = calculos biliares
Emulsificacao e solubilizacao lipideos
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Destino do Colesterol

Cholesterol

€ %

"
CH,

)=

=0
Cholesterol Pregnenolone
L
Progesterone
Progestero CH; OH
, ‘ \ CH;
Cortisol : ., i‘ cH. OM
¥ (glucocorticoid) o Testosterone 4 i
Corticosterone Testosterone
Affects protein (mineralocorticoid) \
and carbohydrate
metabolism,; ‘ \
. HO
suppresses immune Estradiol Estradiol

response, inflammation, ‘
and allergic responses,

Aldosterone
(mineralocorticoid)

Regulate reabsorption
of Na’, Cl', HCO; in
the kidney.

Aldosterone

Lesson: lipideos

Male and female sex
hormones. Influence
secondary sexual char-
acteristics; regulate
female reproductive
cycle.

L nearpod
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Lipideos:
Sinalizadores, cofatores e pigmentos

Slorage Membrane lipids (polar)
lipids
(neutral)
Phospholipads Glycohipads
|
| |
Trnacvlglycerols Glyeerophosphohipads Sphingohpids Sphingohpids
—— Fatty acid —— Fatty acid
E -4
g £ 2 2
E' Fatty acd E i Fatty acid %“ - - Fatty aad ' Fatty acid
5 & | 2
77 /7]
! _ Mono- or
Fatty aad — PO, | - Alcohol — PO, Choline ohigosaccharide
80% massa de um 5-10% massa da célula (sem contar agua)

adipocito (sem
contar agua)
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Fosfatitilinositois

4 . . Phospholipase A,
Phosphatidylinositol :
phosphorylation | — 2ATP m"ﬁ_“_:\/\\/\/\/\f\/\/\
in plasma 2CH—0—0
membrane > 2ADP CH,
k4 i Phospholipase Ay
Phosphatidylinositol 4,5-bisphosphate = reshipecc 0 H 0-®
hormone-sensitive {}:ITTU_®I
T E OH HO -1 _
phospholipase C - HaO w2 0—®
in plasma i oee, KL B
wsphohpase
membrane /\
Inositol 1,4,5-trisphosphate Diacylglycerol

Release of intracellular Ca2* --—-—> Activation.c .
protei @

|
I
|
|
v v

Regulation of other enzymes Regulation of other enzymes
(by Ca2™) (by protein phosphorylation)
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Eicosanoides

Sao derivados de acidos graxos que agem como hormonios
paracrinos. Envolvidos em inflamacao, dor, funcdes reprodutivas, etc.

Derivados do acido graxo de 20 carbonos, acido aracdonico.
20:4(A58.11,14)

0
I
E 5 1C—OH
CowET Arachidonie acid
CHs (ﬁ}
T e 0 C—O0
r
O o CHjg
{%H o Leukotriene A4
Prostaglandin E1 o1 CHg
(PGE1) Ol
Thromboxane Ao
Eicosanoids
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Eicosanoides

Podem ser divididos em:

- prostaglandinas

Ex. Acao em varios tecidos, regulando a
sintese de cAMP. Contracao uterina, dor,
inflamacao.

- tromboxanos
Acao na formacéao de coagulos, reducao
do fluxo sanguineo.

- leucotrienos
Ex. Contracao de musculos relacionados
a vias aereas/pulmao

prednisona

Lesson: lipideos

Prostaglandin Eq
(PGE1)

Thromboxane As

- O C—0
7

Leukotriene A4
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Hormonios esteroides

OH
H,C

Testosterone

CH,OH

Cortisol

?HHDH

C=0
,C \,-OH

Prednisolone

Estradiol

Prednisone



Vitaminas

As vitaminas foram divididas inicialmente entre soluveis e insoluveis.
Insoluveis: A, D, E e K.

Todas sao compostos isoprenoides, ou seja, derivadas do composto isopreno.

CH,

|
CH,—C—CH=CH,

Isoprene
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Exemplo: Vitamina E

Grupo de lipidios chamados tocoferois, possuem uma cadeia lateral isoprenodide
e possuem acao antioxidante.

CH;
HO CH CH; CHj;

! | | | ! |
CH,~+CH,—CH,—CH—CH,+CH,—CH,—CH—CH,+CH,—CH,—CH—CHj,
I | i

CH; 0~ “CHj
CHa

Hidrofébicos: associam com a membrana celular, depdsitos de lipideos e
lipoproteinas no sangue
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Exemplo: Vitamina K

Participa das reacdes de formacao de pro-trombina, e logo participa do processo
de coagulacao.

= CH; ?Ha | ?Ha | (|3H3
-+ CH,—CH=C—CH, (CHE—CHE—CH—CHE )2 —CH,—CH,—CH—CHj;
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Exemplo: Vitamina A

Também chamado de retinol, possui atividade como horménio e como o
pigmento visual de vertebrados. Seu derivado, acido retindico, € utilizado no
tratamento de pele. \

oxidation )
of aldchvde Retinoic acid » Hormonal

to acid (d) signal to
cells

CH, e
visible
light
d'_"‘-.\-\.\, —— e Ln S P!EHTUHEII
point of oxidationof signal
cleavage alcohol to to brain
aldehyde
C
- Y. -CH;OH U0 Hf"c**g
3 - . o :
Vitamin A, 11-cis-Retinal all- ¥ aniBativicl
(retinol) (visual pigment)
CH, (b) (c) (e)
/ _CH:I
CH,
B-Carotene
(a)
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Exemplo: Vitamina D,

Também chamada de colecalciferol, ela participa da regulacao de absorcao de
calcio.

H,C

H,C CH.,

4 6

7-Dehydrocholesterol ;
HO
. — H,C o5 CHg 1,25-Dihydroxycholecalciferol
WP Lo sk ,\/ (1,25-dihydroxyvitamin Dg)
w II;IC '[?-HH
L .
& (/?
4 M CH.
3 Cholecalcifero
g 1
HG™
1 step in the hiver
1 step in the kidney
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A .

Before vitamin D treatment After 14 months of vitamin D treatment
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Organizagcao membranar

grupo cabeca

. L B
2
¥ f{t-:1::£:'
N oy
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A composicao da membrana vai depender da funcao da
célula ou da organela em questao.

Transmembrane
integral protein
d& i Cholesterol

1 (t:?:fi::)(i:::ri::j) ey
=

Ghycolipid
Ghycosilated X
integral protein

S

e e Cr

e e e =

S

e
e R e e

e

o= iR

Cholesterol

Peripheral Peripheral protein

Protein with covalent o' on_covalent
lipid linker lipid linker
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